
M60050.000088
MCAS EL TORO
SSIC # 5090.3

MARINE CORPS AIR STATION EL TORO
EL TORO, CALIFORNIA

INSTALLATION RESTORATION PROGRAM
FINAL RESOURCE CONSERVATION

AND RECOVERY ACT (RCRA)
FACILITY ASSESSMENT REPORT

VOLUME II

Appendix C through G

16 July 1993



M60050.000088
MCAS EL TORO
SSIC # 5090.3

FINAL RESOURCE CONSERVATION AND RECOVERY
ACT (RCRA), FACILITY ASSESSMENT REPORT
(VOLUME I) DATED JULY 16, 1993 ENTERED IN

DATABASE AND FILED AS ADMINISTRATIVE RECORD
NO. M60050.000087



Appendix C
SOIL BORING LOGS

1002065A.SCO\93\TS



RFAR'CT0193 CLE-C01-01F193-S2-0001

Appendix C
BORING LOG LEGEND

SAMPLE TYPE:

MC - Modified California Split-Spoon drive sampler with 6-inch long brass
liners.

PENETRATION TEST:

6"-6"-6"-6": The number of blows required from a 140-pound hammer falling
30 inches to drive a modified California Split-Spoon drive sampler each 6-inch
increment. Penetration test results are not equivalent to Standard Penetration
Test results and should not be taken as such.

NOTES:

1. The boring logs and related information depict subsurface conditions
only at the specific locations and dates indicated. Soil conditions at
other locations may differ from conditions occurring at these boring
locations. Also, the passage of time may result in a change in
conditions at these locations.

2. The borings were logged in the field by an engineer or geologist
from CH2M HILL's Geotechnical Engineering Department. Samples
wc_r¢_ ¢_Y_min_cl 2nd vim,211v c.12_ifip. d in _nnrn_im2tc. 2nnnrd2nnp............................. ,r .............. rr .........................
with ASTM D 2488.

1002065A.SCO\93\TS C-1



I PROJECTNUMBER BORINGNUMBERLAO70022.S0.I0 O03A-I m SHEET I OF 2

'_ I SO]FL BOR]_N(_ LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA.CALIFORNIA

DRILLINGMETHODANDEgUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-10

WATERLEVELS NOTENCOUNTERED START 11/12/92 FINISH 11/12/92 LOGGER C. POLITO

o_ _ SAMPLE PENETRATIoNSTANDARDSOILDESCRIPTION I COMMENTS
_ >_ TEST SOILNAME,USCSGROUPSYNIBOL,COLOR,
_ _ o ,-,- RESULTS DEPTHOF CASING,DRILLING RATE

> z _j LU MOISTURECONTENT,RELATIVE DENSITY--r < a: > DRILLING FLUID LOSS
_"" LU LUm O 6" -6"--6" ORCONSISTENCY,SOIL STRUCTURE,', ,,' _.. c,. _ _ TESTS ANDINSTRUMENTATION
LUcDm_ Z _Z>-_ ____ . (N) MINERALOGY

5.0-- -- --

,O.o,o.o
SILTY SAND (SM), brown, moist, dense, -- HNu=Oppm

1-MC 2.0 16-26-26-26 trace mica. OVA=>IO00.OPpm
t2.0

15.0-- -- --

20.0
20.0 Similar to 1-MC. -- _

2-MC 1.6 14-20-25-30
22.0

i Similar to 2-MC. OVA=600 ppm

2A-MC 1.5 22-28-22-26
24.0

25.0--_ - --

.J
r

J

3_MC2.0 16-20-29-40 ..}
/32.0

·, -J



PROJECT NUMBER I BORING NUMBER

LA070022.S0.10 I 003A-I SHEET 2 OF 2

SOIL BORING LOG

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTOR BEYLIK DRILLING. INC. LA HABRA, CALIFORNIA

DRILLING METHOD AND EGUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RAND TH-lO

WATER LEVELS NOT ENCOUNTERED START 11/12/92 FINISH 11/12/92 LOGGER C. POLITO

_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
o,_.. __ TEST
uJm_ _ _ n- RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE

> ._ uJ MOISTURE CONTENT, RELATIVE DENSITY-r.,_ ,-,- > DRILLING FLUID LOSS
wu. LU ,,,m 0 6" -6' -6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
o-,",' ,__ o__: u_ MINERALOGY
O(/_ _ I--Z

40.0
40.0 SANDY SILT (ML), brown, moist, hard, -- HNu=11.0 ppm

4-MC 2.0 20-30-30-64 rnicaceous, fine sand. OVA=2.0 ppm
42.0

Similar to 4-MC, 4-inch seam of silty sand HNu=16.0 ppm

4A-MC 2.0 35-28-40-7'0 at 43 feet. OVA=2.0 ppm
44.0

__ 45.0- -- --
b

50.0
50.0 SANDY SILT (ML), brown, moist, hard, fine -- . HNu=7'.O ppm --

5-MC 2.0 18-24-44-61 sand, very micaceous, plastic. OVA=LO ppm
52.0

55.0-- -- --

60.0
80.0 SILTY CLAY (CL/ML), brown, moist, hard -- HNu=8.0 ppm --

6-MC 1.5 28-38-100/5" micaceous. OVA=LO ppm
61,5 '_

Total Depth at 61.5 feet. -1 ,

'1

._ 85.0-- - --

1

.i



PROJECTNUMBER IBORINGNUMBER

LA070022,S0.10 I 004A-1 SHEET ! OF 2

SOILBORINGLOG

PROJECT NAVYCLEAN RCRAFACILITY ASSESSMENT LOCATIONHCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 11/11/92 FINISH Il/il/g2 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_ PENETRATIONo >_ TESTzo: 0c RESULTS SOIL NAME, USCS GROUP SYMBOL,COLOR,
_' '_LU ua MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING,DRILLINGRATE'r._ a: > DRILLINGFLUID LOSS

Pm L,um o 6"-6"-6" ORCONSISTENCY,SOIL STRUCTURE,
o,._: _ _-_ u_ MINERALOGY TESTS ANDINSTRUMENTATION
LU= Z _-= muag (N)Qf, Y) _ I--Z

Start dlilling at 09:20.

5.0 -- POORLYGRADEDSAND WITH SILT - _
(SP-SM), brown, moist, fine to medium
grains,micaceous, -]

_) I0.0 10.0
SILT WITH SAND (ML),brown, hard, fine -- HeadspacereadingO.2ppmon OVA,45-

l-MC 1.3 20-15-23-42 sand, micaceous, ppm on HNu between sleeves.
12.0

15.0-- -- --

20.0
20,0 POORLYGRADEDSAND WITH SILT -- Headspace reading 100 ppm on HNu --

2-MC! 1.5 25-41-36-42 (SP-SN), brown, moist to wet, dense, fine between sleeves, OVA reading similar to
22.0 grained, micaceous, background.

2A-MC 1,7 8-11-20-25
SILTY SAND (SM),brown, moist, very stiff,

24.0 fine grained, micaceous.

25.0-- -- --

J

I

30.0
3O.o

ELASTIC SILT WITH SAND (NH), brown, -- Headspace reading 7ppm on OVA --

' 3-MC 1.g 10-12-13-20 moist, very stiff, fine sand, micaceous. -1 between sleeves.

32.0 __Similar to 3-MC.

3A-MC t,6 20-20-17-20
34.0



IPROJECTNUMBER BORINGNUMBER

LA070022.S0.10 004A-1 SHEET2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIKDRILLING.INC.. LA HABRA.CALIFORNIA

DRILLINGMETHODAND EgUIPNENT HSA. 3-1/4" ID. 6-I/2" OD. GUSPECHBRAT-22

WATERLEVELS START 11/II/92 FINISH 11/11/92 LOGGER K. HUCKRIEDE

3=_ SAMPLE STANDARD SOILDESCRIPTION COMMENTSPENETRATION
o_._. >_ TEST

_ _ r'-, rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATEzrr LU MOISTURECONTENT,RELATIVE DENSITY"r< _ '<LU > DRILLING FLUID LOSS
_u.. uJ uja3 o 6" -6' -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION

_- =-=_ (J_ MINERALOGY'"= z >-= (N)
[:}(./) _ t--Z n,'_

40.0
40.0 Similar to 3A-MC. except hard, slightly -- Headspace reading similar to --

4-MC 1.3 9-15-26-30 more sand. background.
42.0

45,0-- -- -

50.0
50.0 Similar to 4-MC, stiff. -- Headspace reading similar to --

5-MC L8 7-5-7-8 background on OVA, 150ppm on HNu- between sleeves.
52.0

55.0 -- -- --

60.0

60.0 Similar to 5-MC. -- Headspace reading 30 ppm on HNu --
6-MC 2.0 5-5-6-7 between sleeves.

62.0
Total Depth at 62.0 Feet.

65;0- - -



- PROJECTNUMBER I BORING NUMBER

LAO70022.S0.10 ! 004A-2 SHEET 1 OF 2

SOILBORINGLOG

PROJECTNAVYCLEANRCRAEACILITYASSESGMENT LOCATIONMCAS-ELTORO
ELEVATION OR_,_INGCONTRACTORBEYLIKDRILLING,INC.,LAHABRA,CALIEORN,A
O.,_,ING.ETMO0A.DEOU,PME.,HSA,3-1_4"ID,6-,_"OD,GUSPECHBRAT-22

-- SAMPLE STANDARD SOILDESCRIPTION COMMENTS
_,_ _ENETRAT_ON-_ o >_ TEST
_ '_ :'ac ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE:> _LU '" MOISTURECONTENT,RELATIVE DENSITY'r_ ac > DRILLING FLUID LOSS
_u_ LU ,,,03 O 6" -6' -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION0-"¥' _- '"_ _ MINERALOGY
W= Z >D _ (N)O ¢J']l _ _'--Z

5.0- - -

10'0 10.0
SANDYELASTIC SILT (MH),brown, moist, -- Headspace _eadmg 0.4 ppm on OVA --

1-MC 1.8 10-10-10-17 very stiff, fine sand, micaceous, between sleeves.
12.0

15.0- - --

20,0 20.0 POORLYGRADEDSAND (SP), tan, moist to - Headspace reading 100 ppm on OVA --

2-MC 1.3 8-8-7-12 wet, mediumdense, fine to medium between sleeves.grained.
22.0

SANDY ELASTIC SILT (MH),brown with -_ .Headspace reading 8 ppm on HNu, similar-

2A-MC 1.6 3-4-8-8 black, moist to wet, stiff, fine to medium .; to background on OVA.sand, micaceous, oily spots.

24-0 ._

25.0- -- --

30.0 30.0
Similar to 2A-MC, except dark brown to -- Headspace reading 1ppm on HNu --

3-MC 1.7 7-8-9-12 black, moist, between sleeves, OVAreading similar tobackground.
32.0 I



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 004A-2 SHEET 2 OF 2

')'_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO .

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 11/12/92 FINISH 11/12/92 LOGGER K HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COHMENTS
c_ PENETRATION
-J_ TEST

_W,.., _ ZOm >-m RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
> <LU _ MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLINGRATE3:< n- > DRILLINGFLUID LOSS

_-u. LU Wrn O 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE,
"_c _ a__ _' MINERALOGY TESTS ANDINSTRUMENTATION
1::3[/3 _ I--Z

40.0
40,0 POORLYGRADEDSAND WITH S][LT -- Headspace reading t pPm on HNu --

4-NC 1.8 15-24-28-28 (SP-SM), dark brown, moist, dense, fine to between sleeves, OVA reading similar to
mediumgrained, micaceous, background.

42.0

45.0-- -- -

i

50.0
50.0 LEAN CLAY WITH SAND (CL), dark brown, -- Headspace reading 200 ppm on OVA, 4 --

5-NC 1.2 10-10-8-20 moist, very stiff, fine to mediumsand. ppm on HNubetween sleeves.
52.0

55.0-- -- --

]

t
60.0

80.0 Similar to 5-MC, hard; '- _ - -' ]: _ . - Headspace reading >1000 ppm on OVA.--
31-39-21-37 tan, moist to wet, in tip of sampler. -46-MC 1.3

m

62.0

Total Depth at 62.0 Feet,

] ,65.0- - -



I PROJECTNUMBER BORINGNUMBER

LAO7OO22.SO.10 I OO5A-1 SHEET 1 OF

SOILBORINGLOG

PROJECTNAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA. 3-1/4" ID, 6-1/2" OD,GUS PECHBRAT-22

WATERLEVELS START 11/2/92 FINISH 11/2/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
_k- PENETRATION
o_._.. _ TEST
_ _ gac a: .RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

> ._,,, LU MOISTURECONTENT,RELATIVE DENSITY DRILLINGDEPTHOFFLuIDCASING'LossDRILLINGRATE
-r_c ac :> ORCONSISTENCY,SOIL STRUCTURE,_-u. ,,, ,,,cD o 6' -6"-6" TESTS AND INSTRUMENTATION
_- '"" _ "=[ uA MINERALOGY
uJZ_ z >-_ LU_ (U)
¢-If,_ _ I--Z

, Start drilling 13:30.

5.0 -- POORLYGRADEDSAND (SP), light brown, -- _
dry to moist, fine to mediumgrains.

_] 10.0 I0.0
- '.' ] .- _ (SW), yellowish brown, -- Headspace reading 1.0 ppm on OVA after-

1-MC 1.5 15-19-34-63 dry to moist, very dense. 5 minutes in bag.
12.0

15.0 - - -

20.0
20.0 WELLGRADEDSANDWITH GRAVEL (SW), -- _

2-MC t.6 10-29-40-83 brown, wet, very dense.
22.0

25.0-- -- -

30.0 30'0
WELLGRADEDSANDWITH GRAVEL (SW), -- Headspace reading similar to

3-MC 1.9 26-24-37-32 brown, wet, dense, background between sleeves on OVA. -1
32.0



PROJECTNUMBER I BORINGNUMBER

LA070022.SO.IO J O05A-! SHEET 2 OF 2

b.i SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC.,LA HABRA, CALIFORNIA

DRILLING METHODANDEOUIPMENT HSA, 3-1/4" ID. 6-1/2" OD.GUSPECHBRAT-22

NATERLEVELS START 11/2/g2 FINISH 11/2/92 . LOGGERK. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
r

_ PENETRATION>_ TEST
--_mw _ --_oc _ RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING, DRILLING RATE

> <LU gu MOISTURECONTENT,RELATIVE DENSITY'"' < ,-,- > DRILLINGFLUID LOSS
_'"" w gum o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION,,rr __ a__ u_ MINERALOGY

40,0
40.0 AY_ (SC), brown, very dense, -- headspace reading similar to --

34-22,'100-87 fine to mediumgrained, background on OVA.4-MC 1.6
m _

42,0

) 45.0-- -- -

50.0
50.0 POORLYGRADEDSAND (SP), brown, wet, -- Headspace reading similar to --

5-MC 1.5 20-22-18-26 mediumdense, fine to mediumgrains, background on OVA.
52.0

55.0-- -- --

I

60.0

80,0 Similar to 5-MC, very dense. - Headspace reading similar to -
6-MC 40-40-56-58 backgroundonOVA. ._

62.0

Total Depth at 62.0 Feet.

85.0-
m



PROJECTNUMBER BORINGNUMBER

LAOTOO22.SOJO ] OO5A-2 SHEET 1 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATiONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-I/4" ID, 6-1/2" OD,GUSPECHBRAT-22

HATER.LEVELS START 11/3/92 FINISH 11/3/92 LOGGERK. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENT'S
om PENETRATION
-u_ >_ TEST

zn- cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
> <_uJ gu MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLINGRATE-r< ac > DRILLINGFLUID LOSS

_-" uJ uJco o 6' -6"-6" ORCONSISTENCY,S0]L STRUCTURE,
_u_ t- _=r _ MINERALOGY TESTS AND INSTRUMENTATION

Start drilling 10:00.

5.0 -- POORLYGRADEDSAND (SP),brown, dry, -- _
loose, fine to mediumgrained, trace
gravel.

10.0 10.0
-- Refusal,no recover'y.

I-MC 0.0
12.0

WELLGRADEDSANDWITH GRAVEl (SW), Headspace reading similar to

47-52-34-57 moist, very dense, background on OVA.IA-MC 2,0

i 14.0

15.0- -- --

20,0 20.0
Similar to 1A-MC,weL dense. - Headspace reading similar to -

2-MC 2.0 50-40-23-30 background on OVA.
22.0

25,0-- -- -

30.0 30.0 POORLYGRADEDSAND WITH CLAY -- Headspace reading similal to --
3-MC L3 20-22-23-24 (SP-SC), wet, mediumdense, fine to background on OVA.

mediumgrains.
32.0



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I OO5A-2 SHEET 2 OF 2

_t SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITYASSESSMENT LOCATION·MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPMENT HSA, 3-1/4" ID, 6-I/2" OD, GUSPECHBRAT-22

HATERLEVELS START lt/3/92 FINISH 11/3/92 LOGGER K, HUCKRZEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_. PENETRATION>. TEST
mm_ _ z°a: a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> '_LU LU MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLINGRATE3:< ,.,- > DRILLING FLUID LOSS
_-u. LU LUm O 6" --6" --6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONo. ac __ o._ ch MINERALOGY
W"_ Z >-::::)LU_ (N)
t'l 6,_ _ _-Z

40.0
40.0 Similar to 4-MC. -- Headspace reading similar to --

/ 4-MC 1.7 10-11-10-12 background on OVA.
42.0

Perched watertable at 42.O'.

-H

'_ 45.0-- -- --

50.0 50.0 (SC), wet, mediumdense to -- Headspace reading similar to

5-MC 1.8 10-15-20-30 dense, fine grained, background on OVA.
52.0

5A-MC 1.3 15-15-20-21 Similar to 5-MC, mediumdense.
54.0

55.0-- -- --

60.0
60.0 _ Similar to 5A-MC, dense. -- Headspace reading similar to backgound-

6-NC 1.7 t7-20-21-58 on OVA.
62.0

Similar to 6-MC; WELLGRADEDSAND (SH).

6A-MC 2.0 20-22-30-54 in tip of sampler,
64.0

Total Depth at 64.0 Feet.
Fi.0-- -- --

J



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 011A-I SHEET 1 OF 2

SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMOAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA.CALI'FORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 4-1/4" ID, 8" OD,FAILING F-lO

WATERLEVELS START 11/4/92 FINISH 11/4/92 LOGGER HARDESTY

A SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_ PENETRATION
>_ TEST

_cc cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
·.r._ n-> '_LU LU MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLINGRATE> DRILLINGFLUIDLOSSf--u_ uja3 o ORCONSISTENCY,SOIL STRUCTURE,
a.,',- _ o_:_ o_ 6' -6'-6' MINERALOGY TESTS ANDINSTRUMENTATIONU.l:_ Z >-_ U.l,? (N)
Of./_ _ I--Z rr_

Start drilling at 09:35.

-q

5.0 -- -- --

t

'__ 10.0 10.0
LEAN CLAY WITH SAND (CL), brown, moist, -- HNu=Oppm

1-MC 2.0 27-40-39-52 hard, fine sand. OVA=2.2 ppm
12.0

15.0-- -- --

20.0
20.0 Similar to 1-MC, fine to mediumgrained -- HNu=0 ppm --

2-MC 25-32-40-58 sand. OVA=0.4 ppm
22.0

25.0-- -- --

.__ 30'0 30.0 Similar to 2-MC. HNu=OpPm
3-MC 1.8 8-21-32-36 OVA=O,6 ppm

32'0 _ (CL), brown, moist, - .
3A-MC 2.0 12-30-43-51 hard, coarse to fine sand.

HNu=Oppm
34.0 OVA=55 ppm



PROJECTNUNBER I .BORINGNUNBER

LA070022.S0.10 J 011A-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECTNAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA.CALIFORNIA

DRILLINGNETHOBANDEOUIPMENT HSA. 4-1/4" ID, 8" OD, FAILING F-lO

WATERLEVELS START 11/4/92 FINISH 11/4/92 LOGGERHARDESTY

o__ SAMPLE PENETRATIoNSTANDARD SOIL DESCRIPTION COMMENTS
...jw _ TEST
_3_ _ _ CC RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,

> ,,_ LU MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLINGRATE·-r.< CC > DRILLING FLUID LOSS
_-u. _ LUre O 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE,
,,CC __ a__ _ MINERALOGY TESTS AND INSTRUMENTATION
u.I:::) Z >-_ _ (N)1:30') _ F.--Z

I
.J

40.0
40.0 Similar to 3A-NC. - HNu=0 ppm --

4-MC 2.0 18-28-49-60 OVA=50 ppm
42,0

-t

D 45.0- - --

50.0
50,0 WELLGRADEDSAND (SW),tan, moist, very -- HNu=0 opm -

5-NC 1.75 19-40-43-53 dense, trace gravel, trace clay. OVA=4.0 OPm
52.0

65.0-- -- -

58.0

O POORLYGRADEDSAND (SP),tan, moist, HNu=0 Ppm6-MC 1.6 20-36-42-5 very dense, fine to mediumgrains, trace OVA=2.5 ppmclay.
60.0

60.0 ' ' J --; (SW),tan, moist, very HNu=Oppm
6A-MC 1.5 32-40-50-72 dense, trace coarse to fine gravel, trace OVA=4.8 ppm

62.0 clay.

End Drilling at 62.0 feet

_ _

J
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PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.IO JgllA-2 SHEET 1 OF 2

SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEOUIPMENT HSA, 4-1/4" ID, 8" OD,FAILING F-lO

WATERLEVELS 30' START 11/5/92 FINISH 11/5/92 LOGGER HARDESTY

_ SAMPLE STANDARD SOILDESCRIPTION COMMENTS
PENETRATION

TEST
RESULTS DEPTHOF CASING, DRILLINGRATE

_ _ o >- SOILNAME,USCSGROUPSYMBOL,COLOR,
> z L_ LU MOISTURECONTENT,RELATIVE DENSITY j

i ac > 6" -6" DRILLING FLUID LOSS
uJ uJca o -6" ORCONSISTENCY,SOIL STRUCTURE,
_z e._ j TESTSANDINSTRUMENTATION>- u__ (N) MINERALOGY

I_f,_ _ t-- Z rr

Start drilling at 11;15.

5.0- -- --

) 10.0 10.0
(CL), brown, moist, -- HNu=Oppm

-_ I-MC 1.6 )27-36-67-80 hard, fine to coarse sand, trace to little OVA=Oppmfine gravel.
12.0

15.0-- -- --

i20.0 20.0 WELL GRADEDSANDWITH CLAY (SN-SC), -- HNu=Oppm

2-MC 1.5 22-30-49-87 brown, moist, very dense. OVA=Oppm
22.0

i_.0- - -

Encountered perched water at

30.0 30.0 approximately 30 feet.
LEAN CLAY (CL), brown, moist, hard, trace -- '

3-MC 1.6 12-29-31-50 to little fine sand. HNu=0 ppmOVA=0.6 ppm
32.0



PROJECTNUMBER I BORINGNUMBER

LAO70022.50.10 I 011A-2 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 4-1/4" ID, 8" OD,FAILING F-10

WATERLEVELS 30' START 11/5/92 FINISH 11/5/92 LOGGER HARDESTY

_r_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
_ TEST
_LU _ O >- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,'_ z_ _r DEPTHOF CASING,DRILLINGRATE

> '_;T; '" MOISTURECONTENT,RELATIVE DENSITY-r< _ > DRILLING FLUID LOSS
I.--LL LU LUm O 6' --6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
o.o: __ a_:z _-- MINERALOGY tW:_ Z >-_ w?. (N)

lO_ _ I--Z

J

40.0
40.0 CLAYEy SAND (SC), brown, moist, very -- HNu=0.5 ppm -

4-MC 1.6 32-47-50-66 dense,wellgraded. OVA=I.4ppm
42.0

/

45.0- - -

50.0
50.0 _ (SC), brown, mbist, dense, -- HNu=30 ppm -

5-MC 1.5 12-21-27-39 fine grained. OVA=I.0 ppm
52.0

52-53.5' _ (CL), brown,

5A-MC 1.6 10-14-20-36 moist, very stiff, fine send. HNu=55 Dom
54.0 53.5-54' _ (SC), brown to OVA=O.6ppm

ten, moist, well gr,aded.

55.0-- -- -

60.0

80.0 SANDY LEAN CLAY (CL), grayish brown, -- HNu=65 ppm -
6-HC 1.7' 11-19-27-35 moist, ha['d, fine to mediumsand. OVA=0.4 ppm

62.0
Total Depth at 62.0 Feet.

85.0-- -- -



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.I0 I 011A-3 SHEET _ OF

SOILBORINGLOG
I

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA.CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD. INGERSOL-RANDTH-10

HATERLEVELS START 11/6/92 FINISH 11/6/92 LOGGER _,.GIMURTU

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

PENETRATION>. TEST
o_ _ Dec cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE
z.,_ n.-> <_uJ LU MOISTURECONTENT,RELATIVE DENSITY> DRILLINGFLUID LOSS
_u_ LU ujm 0 6"-6'-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION,,ac __ o.=[ uA MINERALOGY
tU= z _-_ ,,,,? (N)
r'lo3 _ l-.-Z

Surficial material consists of fine sand with Start drilling at 2:00.
pebbles and gravel. Difficult drilling from 0 to 3 feet because-

of large rocks.

5.0 -- -- --

.j_ 10.0 10.0
WELLGRADEDSAND (SH), light brown, dry, -- Sample headspace at 0 ppm with OVA at-

l-NC 0.4 M-14-16-17 mediumdense, fine sand to I mmdiameter 10.5 foot sample sleeve.coarse sand, trace silt.
12.0'

IA-MC 2.0 24-25-20-25 Similar to 1-MC.
14.0

15.0-- -- --

20.0 20.0 Similar to IA-MC. -- Sample headspace at 0 ppm with OVA at'-

2-MC 2.0 25-57-22-20 21.Ofoot samplesleeve.
22.0

SANDY SILT (ML), brown, moist, hard, fine

2A-MC 2.0 15-23-40-37 sand in a non-plastic micaceous siltmatrix.
2,4.0

25.0-- -- _

30.0 30.0
ELASTIC SILT {NH), reddish brown, mo,st, -- Sample headspace at 1ppm with HNuat-

'- 3-MC 2.0 28-33-36-60 hard, some interbedded deposits of sand 30.0 foot sample sleeve,mixed in with the micaceous silt deposit.
32.0



PROJECTNUMBER I BOR]NONUMBER

LA070022.S0.IO I 011A-3 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC. LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD.INGERSOL-RANDTH-lO

HATERLEVELS START 11/6/92 FINISH 11/6/92 LOGGER A. GIMURTU

:_ SAMPLE STANDARD SOILDESCRIPTION COMMENTS
o," PENETRATION

_ __ TESTmWW _ RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE--r,- w MOISTURECONTENT,RELATIVE DENSITY
-,-<_ _c <_w > DRILLINGFLUID LOSS
wu.. wed 0 6" -6" -6' ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
a_a: _ ,',:E: (.-)_ MINERALOGY
w-, z >-_ (N),-,-,_ _ _z _

4O.O
40.0 Similar to 3-MC. -- Sample headspace at 0.5 ppm on OVA

4-NC 2.0 19-40-100/5" between sleeves.
42.0

Similar to 4-MC.

4A-MC 1.9 15-100-100
44.0

-D 45.0-- -- --

50.0
50,0 SILTY SAND (SM),dense, fine to medium -- Sample headspace at 0.5 ppm on OVA. -

5-MC 1.6 20-50-30 grained.
52,0

55.0- - -

80.0 60.0 ELASTIC SILT. (NH), reddish brown, moist, -- Headspace similar to background on

6-MC 2.0 70-100-80-10( hard, some interbedded deposits of sand OVA.mixed in with the micaceous silt deposits.
62.0

Total Depth at 62.0 Feet.

D 85.0- ' - --



PROJECTNUMBER ] BORINGNUMBER I

LAO7OO22.SOJ0 011A-4 SHEET I OF 2

SOIL BORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGHETHODAND EOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-lO

HATERLEVELS START 11/6/92 FINISH 1116/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
_ PENETRATION

-J _ >. TEST SOIL NAME,USCSGROUPSYMBOL,COLOR,
_ _ c3 cc RESULTS DEPTHOF CASING,DRILLING RATE

> z _ LU MOISTURECONTENT,RELATIVE DENSITY·'r < :: > DRILLING FLUID LOSS
_- u. LU guCO o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE,
o.r,- __ o._ _ TESTS ANDINSTRUMENTATION

_ z >- _ _ u. (N) MINERALOGY

Start' drilling at 8:30.

5.0-_ -- -

10.0 10.0
SANDY SILT (ML}, brown, moist, hard, -- Sample headspace 12ppm w_thOVA, 5 --

1-MC 1.4 14-21-20-30 approximately 30% fine sand, micaceous ppm with HNuat _2.0 feet in sampleminerals present, shoe.
12.0

15,0-- - -

20.0
20.0 SILTY SAND (SM),light brown, medium -- Sample headspace 5 ppm with OVA at -

2-NC 1.6 22-21-21-24 dense, approximately 30%silt, 20.0 feet in extra sample sleeve.
22.0

25.0-- -- _

_ (SM),light brown, moist, very Sample headspace 3 ppm with OVA, 0 --

30.0
30.0 I

-; 3-NC 2.0 20-22-40-60 dense, micaceous minerals present, local ppm with HNufrom 30.0 feet sample
well graded clean sand lenses present, sleeve.

32,0



PROJECTNUNBER J BORINGNUMBER

LAO70022.S0.I0 J OIIA-4 SHEET 2 OF 2

_) SOTL BORING LOG

PROJECTNAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-lO

WATERLEVELS START 11/6/92 FINISH 1116192 LOGGER A. GIHURTU

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
_ PENETRATION
-_ ;_ TEST

mm_ _ _oc rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
> <uJ uJ MOISTURE CONTENT. RELATIVE DENSITY DEPTH OF CASING.DRILLINGRATE:z:.,_ n- > DRILLINGFLUID LOSS

i-u. uJ uJ_o o 6"-6"-6" ORCONSISTENCY,SOIL STRUCTURE,
,,cc _ a._: uA MINERALOGY TESTS ANDINSTRUMENTATION

40.0
40.0 Similar to 3-MC, dense, distinct zones of -- Sample headspace 3 ppm with OVA,2 --

4-MC 2.0 48-40-22-45 silt and sand rich layers which grade into ppm with HNu from 4LO feet sampleeach other, sleeve.
42.0

Similar to 4-MC, very dense.

4A-MC I 2.0 30-72-75-80
44.0

45.0 -- -- --

50.0 50.0 The'sample is divided down the middle -- Sample headspace 0 pprn with OVA in --
5-MC 2.0 58-48-45-72 lengthwise as (SW)light gray, well graded sleeve from 50.0 feet.

sand and (ML) dark brown, clayey silt,
52.0 each occupying one half the area (cross

section) of the sample sleeves.

55,0- - _

60.0
00.0 SILT (ML),dark brown with red mottling, -- Sample headspace 0 ppm with OVA in -

6-MC 1.5 46-92 moist, hard, trace to little fine sand, sleeve at 6LO feet.
62,0

Total Depth at 62.0 Feet,

B5.0--

I



I PROJECTNUMBER I BORINGNUMBER
I LAO7OO22.RV I 013B-1 SHEET 1 OF 1

-_ I SOIL BORING LOG'

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATION MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODAND EOUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS NOT ENCOUNTERED START 10-8-92 FINISH IO-8-92 LOGGER H.UNDERWOOD

_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION
TEST SOIL NAME,USCSGROUPSYMBOL,COLOR,

aa_ _ _ _: RESULTS DEPTHOF CASING, DRILLINGRATE
> <t ,m,, ,,, MOISTURECONTENT,RELATIVE DENSITY-r _[ ac > DRILLINGFLUID LOSS

_3_: _ _ _ _ o _ ORCONSISTENCY,SOIL STRUCTURE,_z __ _->-z--' _ac__ 6"-6'-6'-6" MINERALOGY TESTS AND INSTRUMENTATION .
Surface material consists of 0.3' of
asphalt pavement.

5.0
5,0 SILTY SAND. (SM),brown.dry to moist. -- OVA= 0.2 ppm

I-MC 1.6 4-7-12-20 mediumdense, fine grained sand, HNu= O ppm
7.0 micaceous or quartz crystals.

10.0
10.0 Similar to 1-MC,except mediumdense to OVA = 2 ppm

· 2-MC 2.0 10-14-21-28 dense. HNu = I0 ppm
12.0

15.0 15.0
SILTY SAND. (SM), light brown and brown, - OVA = t ppm

3-MC 2,0 16-26-24-40 dry to moist, dense, fine grained sand, HNu= 0 ppmmicaceous crystals, light brown cementing
17.0 substance in micro fracture stringers.

20.0 20.0 _ _
POORLYGRADEDSANDWITH SILT. OVA = 1ppm

4-MC 2,0 11-16-21-36 (SP-SM), light brown and brown, dry to HNu= 0 ppm
moist, dense, fine to mediumgrained sand,

22.0 micaceous .crystals.

25.0
25.0 POORLYGRADEDSANDWITH CLAY. OVA = 0 PDT

5-MC 1.4 18-23-24-36 (SP-SC), brown, moist, dense, fine grained HNu= O ppm
sand, light brown cementing substance in27.0

.. microfractures, micaceous crystals. ,.
ENDOF BORING AT 27.0 FEET

30.0-- -- -



PROJECTNUNBER JBORING NUMBER

LAOTOO22.RV ] O13B-2 SHEET 1 OF I

SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONNCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLIN$ NETHODAND EOUIPMENT HOLLOWSTEM AUGERS

MATERLEVELS START 10-9-92 FINISH 10-9-92 LOGGER H.UNDERW0OD

z_ SAMPLE STANDARD I SOIL DESCRIPTION COMMENTSPENETRATION,
o,_ >_ TEST

m_'u{'_ _ <c_ a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> w MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE
:z:< n- > ORCONSISTENCY,SOIL STRUCTURE, DRILLING FLUID LOSS
k-u. LU_ wm o -6' TESTS AND INSTRUMENTATION"=: __ "_ u_ 8'-6' -6' MINERALOGY
w::, zu_ >-= w,_'.
003 _v _'7

Surface material consists of 0.3' of
asphalt pavement.

5.0

SILTY SAND. (SM),brown, moist, medium OVA= O ppm
1-MC 1.3 5-7-11-15 dense, fine to mediumgrained sand, HNu = 0 ppm

7.0 micaceous crystals, approximately 15%silt.

10.0

) -10.0 Similar to I-MC except fine grained sand, -- OVA = O ppm
- 2-MC 1.2 11-15-15-26 and siltier, light brown cementing. HNu = 0 ppm

12.0 substance in micro fractures,

15.0
15.0 POORLYGRADEDSAND WITH SILT. -- _

OVA = I ppm
3-MC L5 12-16-20 (SP-SM), light brown to brown, dry to HNu= 52 ppm

- 16.5 moist, mediumdense, fine to medium Checked a decontaminated spoon. Ran
grained sand, micaceous crystals, headspace on sample - HNu= 58 ppm

OVA = 0 ppm

20.0

20.0 POORLYGRADEDSANDWITH SILT, -- OVA = 2 ppm --
4-MC 1.9 7-21-23-28 (SP-SM}, light brown and brown, dry to HNu = 0 ppm

moist, dense, fine to coarse grained sand,
22.0 micaceous crystals, with less than 5Z -_

gravel.

25.0

_.0 _ (SC), brown, moist, medium OVA = 0 ppm
5-NC 0,8 11-13-18-30 dense, fine grained sand, micaceous HNu = 20 ppm

crystals, light brown cementing substance27,0
._ in micro fractures. _.

ENDOF BORINGAT 27.0 FEET

_._ 30.0- -- -



PROJECTNUMBER ! BORINGN_JMBER

LAO70022.RV I 013B-3 SHEET I OF t

b SOILBORINGLOG

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATION MCAS-EL TORO'

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC. LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START t0-9-92 FINISH 10-9-92 LOGGER H.UNDERWOOD

-_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

o,_. PENETRATIONTEST

mm _ z°,,r.
a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR.

mr_ :> '_uJ LU MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE

>-

:z:,( ,,. > DRILLING FLUID LOSS
,,,_ TESTS AND INSTRUMENTATION_ mm o ORCONSISTENCY,SOIL STRUCTURE,__ "_ u A 6'-6'-6'-6' MINERALOGY

r-1 c,3 i-.-z

Surface material consists of 0.3' of
asphalt pavement.

5.0
5,0 pOORLYGRADEDSAND WITH SILT. OVA = 4 ppm

I-MC 1.3 3-4-5-7 (SP-SM), light brown grading to brown, dry HNu = 62 ppm
grading to moist, loose, fine to medium

7.0 grained sand, micaceous crystals, silt -_
content increases with depth.

I0.0

D -!0.0 SILTY SAND. (SM),brown, moist, dense, -- OVA = O ppm
2-MC 2.0 7-15-20-40 fine grained sand, micaceous crystals, HNu = 160 ppm

light brown,cementing substance in micro
12.0 h actures.

15.0
15,0 pOORLYGRADEDSANDWITH SILT. -- OVA = 1ppm

3-MC 1.5 8-12-25 (SP-SM), brown, moist, mediumdense, fine HNu = 200 ppm
16.5 grained sand, micaceous crystals.

20,0 20.0 _ _
SILTY SAND. (SM),light brown to brown, OVA = 0 ppm

- 4-MC 2.0 13-17-27-29 moist, dense, fine grained sand, micaceous ._ HNu = 120ppm
crystals, cementing substances in micro

22.0 fractures.

25,0 25.0 _ _
Similar to 4-fMC,except very dense. OVA = 1.5ppm

5-MC 2.0 12-25-25-30 HNu = 340 ppm
27.0

END OF BORING AT 27.0 FEET

-'_j 30.0-- -- -



PROJECTNUMBER I BORINGNUNBER

LAOTOO22.SO.IO I 026A-I SHEET 1 OF 2

') - SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,MOBILEB-61

WATERLEVELS START 10/21/92 FINISH 10/21/92 LOGGER J. FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMHENTS

_ PENETRATION>_ TEST
_ _ o m RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,za: DEPTH OF CASING,DRILLING RATE

> "_w L,U MOISTURECONTENT,RELATIVE DENSITY-r< a: > DRILLING FLUID LOSS
_" LU LUm O 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONa-_c __ o._ _ MINERALOGY
LU::> Z >-:_ LU_ (N)
r'l' 03 _ _-'Z rr

SURFACEHATER]AL: First layer is paved Start drilling at 11:15.
(approximately 1.5inches); light gray silt . ._

underneath, silt is intermixed with gravel
(approximately 1foot).

1-2' SILTY SAND (SM),light brown to
yellowish, dry, loose, fine grained,
homogeneous with subangular gravel. '_

5,0 - SILTY SAND (SM), darker light brown, dry, _ --
loose, fine grained, homogeneous.

10.0 10.0
I0-IL5' SILTYSAND(SM),light to darker -- HNu=Oppm

I-MC 2.0 8-13-16-20 brown, moist, mediumdense, fine grained, OVA=Oppmhomogeneous, some white platy chips
12.0 intermixed,

11.5-12'CLAYEY SILT (ML/CL), light brown,
moist, homogeneous with white mineral

__ precipitationspots.

15.0-_ -- --

20,0 20.0 20-21' SANDYSiLT (ML),light brown, -- HNu=Oppm

2-MC 2.0 i0-17-19-25 moist, very stiff, homogeneous. OVA=0 ppm
22.0 21-22' CLAYEY SILT (ML/CL), light brown,

moist, very stiff. HNu=Oppm
OVA=5 ppm

2A-MC 2.0 5-20-27-30 SANDY SILT (ML),light brown, moist, hard,
24.0 homogeneous, micaceous minerals present.

25.0-- -- --

30,0 30.0
SANDY SILT (ML),light brown, moist, very -- HNu=5 ppm

3-NC 2.0 18-20-20-25 stiff, homogeneous, micaceous minerals OVA=I ppmand green mineral percipitation "spots",
32.0



· IPROJECTNUMBER BORIN6 NUMBER

LA070022.S0.10 026A-I SHEET2 OF 2

'_ t SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,MOBILE B-61

HATERLEVELS START t0/21/92 FINISH 10/21/92 LO66ER J' FRIZENSCHAF

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_. PENETRATION>. TEST
_ _ o a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
--r_ _ _ uJ> MOISTURECONTENT,RELATIVE DENSITY DRILLINGFLutDDEPTHOF CAStNG,LossDRILLINGRATE
_-u. LU ujm O 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND ]NSTRUMENTAT]ON
a_ac _ c_=E _ MINERALOGY
LU_ Z >-_ W,? (N)
Of_ _ _'-Z rr m

40.0
40,0 40-40.5' Similar to 3-MC. -- HNu=Oppm -

4-MC 1.g 23-30-50 40.5-42' . - - , .-- = (SW),light OVA=I ppm
-75/3" brown to light gray, very dense, dry,

42.0 homogeneous,quartz minerals
approximately 0.2 mmin size.

"d

.-_) 45.0 - - --

50,0
50.0 50-50.5' Similar to 4-MC. - HNu=Oppm --

5-MC 2.0 24-40-60-75 50.5-52' SANDY SILT {ML), light brown to OVA=O ppmreddish color, moist, herd, grayish stains
52.0 (chemreduction zones), occasional quartz

particles.

55,0 - - -_

80.0 60.0 SANDYSILT (ML),light brown, moist, hard, - HNu=Oppm

6-MC 2.0 10-24-57-60 homogeneous with local white streaks. OVA=0 ppm
62,0

Total Depth at 62.0 Feet.

._ eS.0- -- --

-H

.J

._. -_



PROJECTNUNBER I BORINGNUNBER

LA070022.S0.10 1027A-I SHEET _ OF 2

') SOILBORINGLOG

PROJECTNAVY_LEANRCRAFACI.TYASSESS.ENT ,COAT,ONMCAS-ELTORO
ELEVATION OR,LUNGDONTRACTOR.EYLIKDR,LLING.INC.,.AHABRA.CALIFORNIA
DR_,,_NGNET.ODA.O EO._PNENT.SA. 4-,_4" ,D,_" OD,FAILINGF-,O
._T_R,_VE_SNOTENCOUNTEREDS_*R_10,2_,_2 .N,S.10,27,_2 _O_ERB'HA,OES_Y

SAMPLESTANDAR_ SO,,DESCRIPTION COMMENTS
_ PENETRATION>_ TEST
_ >_ o ,'r RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATEZ_u LU MOISTURECONTENT,RELATIVEDENSITY-r.,_,-,-- > DRILLINGFLUIDLOSS
_a. uJ _ o 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATIONa.a: _ u_ MINERALOGY
U.I:::D Z >-:D LU?-, (N)
Of, f) _ .i-- Z

SURFACEMATERIAL:' Start drilling at 14:20.
SANDY SILT (ML), little gravel, fill.

5.0 -- LEAN CLAY WITHSAND (CL), dark brown, -- 5 feet to 8 feet discolored zone of -
moist, cuttings, material had strong odor.

10,0 10.0
lO-Il' SANDYLEAN CLAY (CL), dark brown, -- OVA=tOppm

1-MC 1.75 27-14-tg-12 moist, very stiff. HNu=6 ppm11-12'CLAYEY SAND (SC), dark brown,
12.0 moist, mediumdense.

OVA=Oppm
HNu=Oppm

tA-MC 2.0 25-20-22-26 SILTy SAND (SM),brown, moist, medium
14.0 dense, well graded, trace fine to coarse

gravel.
15.0-- -- -

20,0-- -- -

22.5
LEAN CLAY WITH SAND (CL), grayish Strong odor at top of sample.

2-MC 1.75 14-20-18-24 brown to dark brown, moist, very stiff, fine HNu=5 ppmsand, trace fine to coarse gravel. OVA=35 ppm
24,5

25.0- - -

30.0 30.0
Similar to 2-MC. - HNu=0.5 ppm -

- 3-MC t.4 10-12-t5-28 OVA=0 ppm
32.0



i

PROJECTNUMBER ] BORINGNUMBERLAO70022.SO.10 027A-1 SHEET 2 OF 2

'-_ SOILBORINGLOG

PROJECTNAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC,, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA. 4-1/4" ID, 8" OD, FAILING F-10

WATERLEVELS NOTENCOUNTERED START 10/26/92 FINISH 10/27/92 LOGGERB. HARDESTY

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
OLL PENETRATION
-_-- _ TEST
_ _ o n- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,zrr DEPTH OF CASING,DRILLINGRATE

> <LU LU MOISTURECONTENT,RELATIVE DENSITY:3:.< a: > DRILLING FLUID LOSS
r-,, LU ,,,Ca O 6' -6'-6' ORCONSISTENCY,SOIL STRUCTURE,
"=: _ _-=: °h MINERALOGY TESTS ANDINSTRUMENTATION
C3U3 _ I--Z

Start drillingat 16;55.

40,0 40.0
SANDYLEAN CLAY (CL), brown to dark' -- HNu=0.5 ppm

4-MC 2.0 16-21-19-29 brown, moist, very stiff, fine to medium OVA=Oppmgrained sand.
42.0

(SC), grayish brown, moist, - HNu=2 ppm
4A-MC 1.9 12-40-30-261 dense, well graded. OVA=O ppm

44.0

__) 45:0-- -- -

50.0
50.0 SANDY LEANCLAY (CL), brownish gray to -- HNu=2 ppm --

5-NC 1.4 22-27-30-30 brown, moist, hard, fine to coarse grained OVA=0.5 ppmsand.
52.0

55,0- - --

60.0
O0.0 60-61' _ (CL), grayish -- HNu=0 ppm -

- 6-MC 2.0 17-21-36:-47 brown, moist, very stiff, fine to coarse OVA=O ppmgrained sand.
62.0 61-62' CLAYEY SANg (SC), brownish gray,

moist, very dense, fine to coarse grained. /
Total Depth at 62.0 Feet.



PROJECTNUMBER ] BORINGNUMBER

LAO70022.SOlO I O30A-I SHEET OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVAT]ON DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEOUIPNENT HSA, 3-1/4" IQ 6-1/2" OD. INGERSOL-RANDTH-lO

WATERLEVELS START 10/30/92 FINISH 10/30/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_ PENETRATION-> TEST
_ _ o rr RESULTS SOILNAME,usgs GROUPSYMBOL,COLOR,zrr DEPTHOF CASING,DRILLING RATE
-r< _ '_uJ LU MOISTURECONTENT,RELATIVE DENSITY> DRILLINGFLUIDLOSS

gu gum o 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
_.oc __ o_:E o_ MINERALOGY
1:303 _ I--Z rr'_

POORLYGRABEDSAND (SP), loose, fine Start dri!hng at 09:50.
grained.

k

5.0 --" -- --

] 10.0 10.0
SANDY SILT (ML),brown, moist, hard, fine -- Sample headspace 0 ppm with OVA,at --

1-MC 1.4 10-15-25-37 grained sand, some mica. 10.0 feet in sleeve.

12.0 I

15.0-- -- -

I

20.0
20.0 Similar to 1-MC,clay present. -- Sample headspace 0 ppm with OVA,at --

2-MC 1,6 I0-12-22-30 20.0 feet in sleeve.
22.0

25.0-- -- --

) 30.0-- -- --31.0
SILTY SAND (SM),lightbrown,moist,very Sampleheadspace0 ppm withOVA, at

3-MC 2.0 19-52-82/5" dense,finegrained. 30.0feet.
33.0

Similar to 3-MC.

3A-MC 1.7 67-60-70
35.0



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 J 030A-1 SHEET 2 OF 2

-) SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIKDRILLING.INC.. LA HABRA.CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-lO

WATERLEVELS START 10/30/92 FINISH 10/30/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION>.. TEST
_ _ '"' cc RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,

_LuZcc UJ MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE·.r< cc > DRILLING FLUID LOSS
_--a. LU Wrn O 6"-6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION,,oc _- o__ o_ MINERALOGYU.I;:3 Z >-_ LU_ (N)
1::3(/) _ I--Z rr_

40.0
40,0 SANDY SILT (ML),brown, moist, hard, -- Sample headspace 0 ppm with OVA,at --

4-MC 2.0 16£27_40_65 some sand lenses present. .40.0 feet.
42.0

_._ 45'0 --

50.0
50.0 NELL GRADEDSAND (SW),light brown, - Sample headspace 0 ppm with OVA, at"

5-MC 2.0 42-32-50-50 moist, very dense, becomes more coarse 50.0 feet.with depth, some silty layers present.
52_0

55.0- - -

60.0
00.0 SANDY SILT (ML), brown, moist, hard, -- Sample headspace 0 ppm with OVA, at --

6-MC 2.0 30-35-67 some sandy layers present, 60.0 feet.
62.0 - 70/3"

Total Depth at 62.0 Feet.

) 55.0-- -- .



I PROJECTNUHBER I BORING NUNBER

LAO70022.S0.10 033A-1 SHEET 1 OF 2
-'_ SOTL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INc., LA HABRA, CALIFORNIA

DRILLINGMETHO0ANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUS PECHBRAT-22

WATERLEVELS START 10/29/92 FINISH 10/29/g2 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

_ >. TEST
_ _ 7° rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRATE--a: uJ MOISTURECONTENT,RELATIVE DENSITY-r<"" _: <uJ > DRILLINGFLUID LOSS
_-', uJ ,,,m o 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATION
o._ _- _-_ (J_ MINERALOGY
UJ= Z >-_ w,? (N)
C:303 _ _-Z

Start drilling at 15:25.

5.0 -- POORLYGRADEDSAND (SP), brown, dry to -- _
moist, loose, fine grained.

10.0 10.0
POORLYGRADEDSAND (SP), dry to moist, -- HeadspaceO.5ppm on OVA:

1-MC 1.5 25-35-30-30 dense, fine to mediumgrained, muscovitepresent.
12.0

15.0-- -- --

20.0
20,0 POORLYGRADEDSAND (SP), light brown, -- Headspace reading with OVA mmilar to --

2-MC 1.6 15-40-44-86 dry, very dense, fine grained, background.
22.0

25.0-- -- --

30.0 30.0
Similar to 2-MC, brown, dry to moist, -- Headspace reading with OVA similar to --

3-MC 1.5 40-50-40-61 muscovitepresent, background.
32.0



PROJECTNUMBER I BORINGNUMBER

LAO7OO22.SO.I0 I O33A-i SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATiON MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPNENT HSA, 3-1/4" ID, 6-t/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/29/92 FINISH 10/29/92 LOGGERK. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
I_I--

_u. PENETRATIONw _. TEST

_ _ _cc ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
-r.,_ _c <fLU UJ> MOISTURECONTENT,RELATIVE DENSITY DRILLINGDEPTHOFFLuIDCASING'LossDRILLINGRATE
wu. uJ ,,,m o 6' -6"-6' ORCONSISTENCY,SOIL STRUCTURE,
mm _ o.__ uA MINERALOGY TESTSANDINSTRUMENTATION
U.l= Z >-D _: (N),"=1U3 _ I'--Z

40.0
40,0 POORLYGRADEDSAND WITH CLAY -- Headspace reading with OVAsimilar to -

4-MC 1.6 49-71:70-102 (SP-SC), brown, moist, very dense, fine background.grained.
42.0

'_ 45.0-- -- -

50.0
50,0 POORLYGRADEDSAND (SP), very dense, -- Headspece reading with OVA similar to --

5-NC tO 50-52-56-103 fine to mediumgrained, background.
52.0

. ' .- - .:- (SN), gray, dry,
5A-MC 1,6 42-45-23-38 dense, some fine gravel.

54.0

55.0--_ -- --

60.0
00.0 CLAYEY SAND (SC), brown, moist, very - --

6-MC 1.7 25-19-57'-64 dense, fine grained.
62.0

Total Depth at 62.0 Feet.

85,0-



PROJECTNUHBER I BORINGNUMBER l

LAO70022.S0.10 J 039A-1 SHEET 1 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATION WCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD.INGERSOL-RANDTH-ID

WATERLEVELS START 10/13/92 FINISH 10/13/92 LOGGER A GIMURTU

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_ PENETRATION>_ TEST

_ _> o n- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATEz_ '" MOISTURECONTENT,RELATIVEDENSITY::t.,_ n-- > DRILLING FLUID LOSS
_-u.. ,,, LUm 0 6"-6'-6' OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATION,',a:: _ .',:E u-- MINERALOGY
LU= Z :>'_ w,? (N)
003 _ I--Z

Surficial material consisting of turf Start drilling at 1:15.
approximately r' thick.

I

5.0 -- SILTY SAND (SM),brown, fine grained, --
moist, with roots present.

10.0 10.0
WELLGRADEDSAND (SM),light brown, -- Sample headspace 3 ppm at 11.0feet --

1-MC 2.0 29-33-36-33 moist, dense, primarily mediumand fine with OVA.grained with some silt and sand up to 1.5
12.0 mmdiameter.

i

15.0-- -- --

20.0
20.0 SANDYSILT (ML),brown, moist, very stiff, -- Sample headspace up to 4 ppm at 21.0 --

2-MC 1.5 11-21-25-18 large percentage fine grained sand with feet at 23.0 with OVA.some clay.
22.0

Similar to 2-MC, hard.

2A-NC 1.5 7-32-50-50/3"
24.0

25.0-- -- Slightly more difficult drilling at 24.0 --
feet.

30.0 30.0
SILT (ML), brown, moist, hard, some fine -- Sample headspace 2 ppm at 31.0and' --

3-MC 1.5 10-75-50 sand and clay present, no observable soil 30.5 feet with OVA.structure.
32.0



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 ] 039A-1 SHEET 2 OF 2

-_ SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA CALIFORNIA

DRILLING HETHODANDEOUIPHENT HSA. 3-1/4" ID, 6-1/2" OD, ]NGERSOL-RANDTH-10

MATERLEVELS START 10/13/92 FINISH 10/13/92 LOG6ER A. GIMURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
z_ PENETRATION
o_ __ TEST
_ _ "" er_ RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING, DRILLING RATE

> _ '" MOISTURECONTENT,RELATIVE DENSITY· > DRILLINGFLUIDLOSS:z:_[ m ORCONSISTENCY,SOIL STRUCTURE,I--LL UJ CUm O 6" -6"-6" TESTS ANDINSTRUMENTATION
,',_ __ a__ u-- MINERALOGYLI.I= 7 >-::D cuLT- (N)
¢-I f.n _ ' I'--Z

I

40.O
40.0 Similar to 3-MC, except layers of clay, -- Sample headspace 2 ppm at 40.5 feet --

4-NC 1.5 16-28-75 sand, or silt exist with distinctive remnant with OVA.
-50/1" soil structure.42.O

-_ 45.0-- -- -

50.0
50.0 Similar to 4-MC. -- Sample headsPace 0 ppm at 50.5 and -

5-MC 2.0 23-54-50-50 51.Ofeet with OVA.
52.0

I
55.0-- -- -

60,0
80,0 Similar to 5-MC. -- _

6-NC 16-22-33-54
62.0

Total Depth at 62.0 Feet.

65.0-- -- --



I

PROJECTNUMBER [ BORINGNUMBER

LAO7OO22.SO.10 [ 0.',',3_A-2 SHEET 1 OF 2

-_i SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,]NGERSOL-RANDTH-lC

HATERLEVELS START 10/14/92 FINISH 10/14/92 LOGGER A. GIMURTU

- I_L SAMPLE PENETRATIoNSTANDARDSOILDESCRIPTION COMMENTS
_ [ >_ TEST SOIL NAME,USCSGROUPSYMBOL,COLOR,

_3 _ _ _' [ rr RESULTS DEPTHOF CASING,DRILLINGRATE> ._ _j ,,, MOISTURECONTENT,RELATIVE DENSITY-r < cc > DRILLING FLUID LOSS
k-- _ uJ ,,, ca o _ 6" -6' -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION

a. _ _ __ (N) MINERALOGY
[::303 _ f-- Z ti"

Surficial material consists of 1" of dead Start drilling at 10:15.
sod.

5.0-- -- --

._ I0.0 I0.0
SILTY SAND (SM),light brown, moist, -- Sample headspace 0 ppm at Ih5 feet --

1-Mc 1.6 14-21-33-33 dense, fine to coarse grained, with OVA.
12.0

15,0-- -- --

20.0
20.0 SILTY SAND (SM),brown, moist, medium -- Sample headspace 0 ppm at 21.5feet --

2-MC 1.7 11-16-20-30 dense to dense, fine grained, clay with OVA.present.
22.0

25.0-- -- Driller notes bailing soil which typically- --
indicates more difficult drilling ahead at
25.0 feet.

i_) 30.0 30.0
Similar to 3-MC, very dense. -- Sample headspace 4 ppm at 31.5 feet --

3-MC 1.8 23-50-75-50 with OVA.
32.0



PROJECTNUMBER J BORINGNUMBER

LAO70022.S0.IO I 039A-2 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NAVY CLEAN RORAFACILITY ASSESSMENT .LOCATION MOAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEgUIPNENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-10

WATERLEVELS START 10/14/92 FINISH 10/14/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTSA

PENETRATIONw >. TEST
_ _> o rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING, DRILLINGRATE4z_ LU MOISTURECONTENT,RELATIVE DENSITY' .-r_ ac > DRILLINGFLUID LOSS
wu. ,,, _ o 6"-6'-6" OR CONSISTENCY, SOIL STRUCTURE. TESTS AND INSTRUMENTATION,,o: _- _A MINERALOGY
U.l= z >-_ w_ (N)
nC/') _ I--7

SoiJ appears to grade toward silts and
clays with depth.

40.0
40.0 SANDY SILT (ML), brown, moist, hard, fine -- Sample headspace 0 ppm at 41.5 feet -

4-MC 2.0 22-33-53-50+ grained sand, some clay present, with OVA.distinctive remnant soil.structure.
42.0 /

4A-MC 0.2 17-22-64 Similar to 4-MC.
-76/2"

44.0
Similar to 4A-MC. Sample headspace 0 ppm at 45.5 feet

45.0-- 4B-C 2.0 77-68-95 _ with OVA. _= 46.0 -50/3"

50.0
50.0 Similar to 4B-MC. -- Sample headspace 0 ppm at 51.5 feet -

5-MC ·1.6 19-27-54 withOVA.
-64/4"

52.0

f

55.0 - -- -

-I60.0_
80.0 Similar to 5-MC. - Sample headspace 0 ppm at 61.5 with -

6-MC 1.8 25-50.55 OVA.
-100/5"

62.0
Total Depth at 62.0 Feet.

) 85.0- -- -



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 048A-t SHEET 1 OF 2

'b SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA.CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD.GUSPECHBRAT-22

WATERLEVELS START 11/16/92 , FINISH 11/16/92 LOGGER K. HUCKRIEDE

_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATIONo,,,-- . >_ TEST
_ _ ,-,- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRATE_r,- uJ MOISTURECONTENT,RELATIVE DENSITY-r< <gu > DRILLING FLUID LOSS
_-u_ u_ wm o 6" -8" -6" ORCONSISTENCY,SOIL STRUCTURE,
m.?? o.:E uA MINERALOGY TESTS ANDINSTRUMENTATION
LL,I::) _Z _-'_ (N)nf/) _ I--Z

Start drilling at 09:25.

-t

5,0 - SANDYLEANCLAY (CL), brown, moist, fine --. _
grained, mica present.

10,0 10,0
(SC), moist, dense, fine - Headspace reading simila_to -

I-MC 1.2 19-28-28 grained, background.
12,0

15,0-- -- -

20.0
20,0 _ (CL), brown, moist, -- Headspace reading 0.8 ppm on OVA --

2-MC 1.0 7-10-10 stiff, mediumplasticity, fine grained sand. between sleeves.
22.0

25.0-- -- --

) 30.0 30.0
CLAYEY SAND (SC), brown, moist, medium -- Headspace reading 2 ppm on OVA --

3-MC 1.2 6-8-10 dense, fine grained, mica present, between sleeves.
32.0



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 ! 048A-1 SHEET 2 OF 2

-3 SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLING METHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2' 00, GUS PECHBRAT-22

HATER LEVELS START 11/16/92 FINISH 11/16/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
:_ PENETRATION
o,_,_. I TEST

_a_ _ _,..,_ .,-,- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
·-r .,_ m> <uJ LU> HOISTURECONTENT,RELATIVE DENSITY DRILLINGDEPTHOFFLuIDCASING'LossDRILL]NGRATE
wu. LU turn 0 6" -6" -6" ORCONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATION
,,Jr _ "' _ uA MINERALOGY
_u_ z >_ _ (N)

40.0 40.0 WELLGRADEDSAND (SW),tan, moist, -- Headspacereading'2.2ppmon OVA --

4-MC 0.8 7-12-13 mediumdense, between sleeves.
42.0

45.0-- -- -

50.0
50.0 Similar to 4-NC, dense. -- Headspace reading 0.1pprn on OVA -

5-NC 0.7 16-25-27 between sleeves.
52.0

55.0-- -- -

00.0 60.0 .'- 7- ' , _.' (CL), brown, moist, -- Headspace reading zl ppm on OVA -

- 6-MC 0.5 18-24-26 very stiff to hard, fine sand. between sleeves.
62.0 ..

Total Depth at 62.0 Feet.

_) 85.0 - - -

I



IPROJECTNUMBER BORING NUMBER

LAO70022.S0.t0 O48A-2 SHEET 1 OF 2

SOIL BORING LOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATIO, ORILLINGCO TRACTORBEYLIKDRILLING.INC..LAHABRA.CALIrORNI
DRILLINGMETHODANDEQUIPMENT HSA. 3-1/4 ID, 6-I/2" OD, GUSPECHBRAT-22

NATERLEVELS . START 11/16/92 FINISH 11/18/92 LOGGER K. HUCKRIEDE

-- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

r PENETRATION>. TEST SOIL NAME,usgs GROUPSYMBOL,COLOR,
_ _ _ _ RESULTS DEPTHOF CASING,DRILLING RATE

> <__ gu MOISTURECONTENT,RELATIVE DENSITY ·-r' .< cc > DRILLING FLUID LOSS
_ uJ _ _ o 6'-6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
_ _ _-z)'_ ac_J_ (N) MINERALOGY

Start drilhng at _4:00.

I
1

, I

5,0 -- SANDY LEANCLAY (CL), brown, moist, fine -- _
grained sand, mica present.

10,0 10.0
SANDY LEAN CLAY (CL), brown, moist, -- Headspace reading 0.3 ppm on HNu -

I-MC 1.0 12-8-12 stiff, fine grained sand, mica present, between sleeves.
12.0

15.0-- -- -

20.0
20.0 Similar to 2-MC. -- Headspace reading 5 ppm on OVA,2.5 -

2-MC 1.3 5-8-10 ppmonHNu.
22.0

1

25.0- - ]

30.0 30-3Y POORLY GRADED SAND (SP), tan, - Headspace reading similar to ]

30.0

3-MC 1.0 10-12-12 dry to moist, mediumdense, fine grained, background.31-32' _ (CL), brown, '_
32.0 moist, stiff, fine grained sand.



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 J 048A-2 SHEET 2 OF 2

3 ' SOIL BORING LOG

PRO_CTNAVYC_EANRCRAFACI_,TYASSESSMENT LOCATIONMCAS-EL,0_0
E_EVATION _R___INGCONTRACTOR_EYLI_DRILLING,INC.,LA.ABRA.CA._O.N_A .
_R_L_NG.ET.00 ANDE_UIPM_NT.SA _-,,_ ID,_-,,2" OD,GUS_EC.BRAT-2_

-- SAMPLE STANDARD SOILDESCRIPTION. COMMENTS
_ PENETRATION
_,,, _ o >_ TEST

> z_ u_ RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRATErn_ MOISTURE CONTENT, RELATIVE DENSITY DRILLING· FLUID LOSS
",-.,=: rr _' ORCONSISTENCY,SOIL STRUCTURE,_--LL ,,, tUrn O 6" -6"-6" TESTS ANDINSTRUMENTATION
_.m _- =-:z u_ MINERALOGY,,'_ 7 >-_ ,,,W (N)
Q(/'J _ I--Z

40.0 40.0 CLAYEY SAND (CL), moist, mediumdense, -- Headspace reading 0.4 ppm on OVA -

4-MC 1,4 9-10-19 fine grained, betweensleeves.
42.0

45.0-- - -

50.0
50.0 ". - _ - = (SW),tan, moist, - Headspace reading 2.5 ppm on OVA -

5-MC 1.O t5-t6-16 mediumdense, between sleeves.
52.0

55.0-- -- -

60.0
80.0 POORLYGRADEDSANDWITH CLAY -- Headspace reading 0.5 ppm on OVA -

6-MC 1,2 35-65-62 (SP-SC), light brown, very dense, fine between sleeves.grained.
62.0

Total Depth at 62.0 Feet, .

_._ 65.0- -- -



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 I 04gA-I SHEET 1 OF

SOIL BORING LOG

PROJECTNAVY CLEANRCRA FACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC.. LA HABRA CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-lO

HATERLEVELS NOTENCOUNTERED START 11/16/92 FINISH 11/17/92 LOGGER C. POLITO

m:_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
o, _.._. >. TEST
_ ._ o RESULTS SOILNAME,USCSGROUPSYMBOL,COLOR,z_ rr DEPTHOF CASING, DRILLINGRATE

> _ua ua MOISTURECONTENT,RELATIVE DENSITY-r'.,_ ,-,- > DRILLINGFLUID LOSS
_-" ua LUm O 6"-6"--6' OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATIONa_,_' _- u-- MINERALOGY
W_ z >'_ LU_ (N)

nr'_

5.0 -- - -

,_. 10.0 10.0
SILTY CLAY (CL/ML), brown, moist, very - HNu=2.0 ppm

1-MC 1.0 13-13-13-30 stiff, plastic, trace mica, trace fine sand. OVA=M.O ppm
12.0

15.0- - -

20.0
20.0 SANDY SILT (ML),light brown, moist, hard, -- HNu=Oppm --

2-MC 2.0 14-20-31-32 micaceous, fine sand.] OVA=2,0 ppm
22.0

25.0-- -- -

30.0 30.0
Similar to 2-MC. -- HNu.=9.0ppm -

- 3-MC 2.0 11-15-29-30 OVA=I.Oppm
32;0 <



· IPROJECTNUNBER BORING NUMBER

LAOTO022.SO.lO 049A-1 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING,INC.,LA HABRA,CALIFORNIA

DRILLINGNETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-lO

WATERLEVELS NOT ENCOUNTERED START 11/16/92 FINISH 11/17/92 LOGGERC. POLITO

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
3¢_ PENETRATION
_ >_ TEST
m_ _ o n- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATEz,,,- t.u MOISTURECONTENT,RELATIVE DENSITY:z:._ _ '_uJ > DRILLINGFLUID LOSS
_-u. .uJ woo o 6"-6"-6" OR CONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
,,ac __ cL_ o_ MINERALOGY
U.I_ Z >-_ (N)

40.0 1
40.0 Similar to 3-MC. - HNu=ll.O ppm --

4-NC 2.0 M-16-27-37 q OVA=I.Oppm
42.0

50.0
50-0 _ (ML/CL), brown, moist, hard. - HNu=IO0.Oppm --

OVA=I.O ppm5-NC 2.0 40-80-80-80 ._

52.0

55.0 - - --

-1

60.0
80.0 SANDY SILT (ML), brown, moist, hard, - HNu=150.Oppm --

6-MC 15-36-70-100 trace mica, fine sand. OVA=2.0 ppm
62.0

Total Depth at 62.O Feet.

.._ 85.0- - --



· PROJECTNUMBER ]BORING NUMBER

LAO70022.S0.IO ] 049A-2 SHEET 1 OF 2

SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATION.MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4' ID, 6-1/2" OD. INGERSOL-RANDTH-lO

WATERLEVELS NOTENCOUNTERED START 11/17/92 FINISH 11/17/92 LOGGER C. POLITO

_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
o,_ PENETRATION

_ _ _cc >. TESTec RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR. DEPTHOF CASING.DRILLING RATE
> <_uJ '" MOISTURECONTENT,RELATIVE DENSITY-r< ac > DRILLINGFLUID LOSS

_-,, gum o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATIONn..,',- _ D..:E u_ MINERALOGY
LU:::) Z _-D _g (N)r'_ 0'3 _ h--Z

5.0-- -- -

'D 10'0 10.0
SILTY CLAY (CL/ML), brown, moist, hard, -- HNu=12.Oppm

1-MC 1.7 10-24-24-30 micaceous. OVA=2.0 ppm '
12.0

I

15.0-- -- -

20.0
20,0 Similar to I-MC. -- HNu=20.0 ppm --

2-MC 2.0 15-22-35/8" OVA=O.Oppm
22.0

25.0-- -- --

) Similar to 2-MC. HNu=7.Oppm

30.0
30.O

3-MC 2.0 20-33-33-50 OVA=O.O ppm
32.0



PROJECTNUMBER I BORINGNUMBER

LAO7OO22.S0.10 I O49A-2 SHEET 2 OF 2

----) SOIL BORING LOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC.. LA HABRA CALIFORNIA

DRILLINGMETHODAND EOU]PMENT HSA, 3-1/4' ID, 6-1/2" OD, INGERSOL-RANDTH-10

MATERLEVELS NOTENCOUNTERED START 11/17/92 FINISH 11/17/92 LOGGER C. POLITO

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
z_- PENETRATION
o_._.. >_ TEST

_ _> r",_uJ rr RESULTS MOISTURESOIL NAME,coNTENT,USCSGROUPRELATIVESYMBOL,DENSITYCOLOR,
zec w DEPTHOF CASING,DRILLING RATE.

-r-< a: > ORCONSISTENCY,SOIL STRUCTURE, DRILLING FLUID LOSS_u. LU WeD O 6' -6"-6" TESTS AND INSTRUMENTATIONa_-- _ o_:E uA MINERALOGYU.I::::) Z _:_ LU,_-. (N)
0(/3 _ l--Z

40.0 40.0
SANDY SILT (ML),light brown, moist, hard, -- HNu=5.0 ppm

4-MC 2.O 18-28-32-55 fine sand, micaceous. OVA=3.0 ppm
42.0

_._ 45.0-- -- -

50.0
50.0 SILTY SAND (SM),light brown, moist, very -- HNu=25.0 ppm --

5-MC 2.0 28-37-34-50 dense, mediumto fine sand, trace coarse OVA=4.0 ppm
sand and fine gravel, trace mica.

52.0

55.0-_ . -- --

60.0
80.0 SANDY SILT (ML), brown, moist, hard, fine -- HNu=0,O ppm --

6-MC 2.0 28-80-67-80 sand, micaceous. OVA=0.O ppm
62.0

Total Depth at 62.0 ·Feet.

].._ 85.0- -- --



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I O57A-1 SHEET 1 OF 2

-)-" I SOIL BORING LOG

PROJECTNAVY CLEAN RCRAFACILITY ASSESSMENT LOCATION.MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-10

HATERLEVELS START 11/10/92 FINISH 11/11/92 LOGGER A. GINURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
3c_ PENETRATION
o,u- >_ TEST

_ _> '_u_ w'"- RESULTS MOISTuRESOILNAME,coNTENT,USCSGROUPRELATivESYMBOL,DENSiTyCOLOR,DEPTHOF CASING,DRILLING RATE_< cc > DRILLING FLUIDLOSS
t-u. wm o 6" -6' -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONo-a: _ o.._ _-- MINERALOGYI.U:= Z >-_ w,.r'7 (N)
O ¢,,/3' _ _Z rrna_.

Surficial material consisting of 1"topsoil Start drilling at 1:45.
andSod, -_

5.0- - --

-) 10.0 10.0
SILTY SAND (SM),brown, moist, medium -- Sample headspace 15ppm with OVA;0

I-MC 1.0 13-15-18-21 present.dense'fine grained, some mica and clay ppm with HNu, from sampler shoe. ._
12.0

15.0- - -

20.0
20.0 Similar to I-MC, lighter brown, medium -- Sample headsPace I ppm with OVA;500 -

2-MC t0 11-16-26-30 dense. _ ppm with HNu.
22.0

25.0-- -- -

30.0 30.0
SILTY SAND (SM),brown, moist, medium -- Sample headspace 0.5 ppm with OVA;0 --

3-NC 1.0 8-19-22-28 dense, fine grained, some mica present ppm with HNu from sampler shoe.and less then 5% coarse sized sand.
32.0

i



PROJECTNUNBER I BORINGNUMBER

LAO70022'So'10 I 057A-1 SHEET 2 OF 2

SOIL BORING LOG

PROJECTNAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONHCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGNETHODANDEgUIPNENT HSA, ,3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-tO

WATERLEVELS START 11/10/92 FINISH 11/11/92 LOGGER A. GINURTU

_ SAMPLE PENETRATION!STANDARD SOIL DESCRIPTION COMMENTSTEST

_ _:> o_LU CC RESULTS MOISTURESOIL NAME,coNTENT,USCS GROUPRELATIVESYMBOL,DENSITYCOLOR,
zo: LU DEPTHOF CASING,DRILLING RATE

'r< _: > DRILLING FLUID LOSS .
_-u. uJ wm o 6" -6" -6" ORCONSISTENCY.SOIL STRUCTURE,
,,_ _.. o-=: _ MINERALOGY TESTS AND /NSTRUHENTATION
I.u:3 Z >'_ _g (N)1::3 (13 _ I--Z

40.0 40.0 POORLYGRADEDSAND (SP), light brown -- Sample headspace 0 ppm with OVA;0 --
-_ 4-MC 1.0 8-17-23-29 to gray, moist, dense, fine grained, la'ss ppm with HNufrom sampler shoe.than 10%each of mediumsized sand and

42.0 silt, some mica present.

45.0- -- --

50.0
50,0 Similar to 4-MC. - Sample headspace 0 ppm with OVA;O -

5-MC 2.0 12-21-27-47 ppm with HNufrom sampler shoe.

52,0 1

55.0- - -

60.0
60,0 SILTY SAND (SM),reddish brown, moist, -- Sample headspace 0 Ppmwith OVA, 100--

6-NC 1.5 19-27-39 dense, fine grained, some mica present, ppm with HNu from sampler shoe.
61.5

Total Depth at 61.5 Feet.

j_ 8_'0--



PROJECTNUMBER ] BORINGNUNBEEI

LAO70022.S0,10 I 057A-2 SHEET 1 OF 2

") SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC,, LA HABRA. CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID. 6-1/2" OD.INGERSOL-RANDTH-lC

WATERLEVELS START 11/16/92 FINISH 11/16/92 LOGGER B. ORR

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_ PENETRATION
>_ TEST

o ,-,- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRATE
:> _ '" MOISTURECONTENT,RELATIVE DENSITY> DRILLING FLUID LOSS

--r_[ a: -w OR CONSISTENCY,SOIL STRUCTURE,_u. LU m m O 6"-6"-6" TESTS AND INSTRUMENTATIONci._E__oc _- o_ MINERALOGYz >-_ (N)_-z ___
Start drilling at 09;00,

5.0-- -- --

I0.0 lO.O
/ SANDY SILT TO SILTY SAND (ML/SM), -- HNu=Oppm --

I-MC 1.2 9-12-16-20 brown to dark brown, moist, very stiff to OVA=0 ppmmediumdense, fine to mediumsand.
12.O

15.0-- -- --

20.0
20.0 SILTY CLAY (CL/ML), browm, moist, hard, -- HNu=Oppm --

2-MC 1.6 11_20_30-31 micaceous, trace fine sand, OVA=.Oppm
22.0

25.0-- -- --

30.0 30.0 _ HNu=0 --
Similar to 2-MC. ppm

3_MC 1.8 7-14-19-22 OVA=0 ppm
32.0



· PROJECTNUMBER JBORINGNUMBER

LAO70022.S0.10 ]057A-2 SHEET 2 OF 2

-_. SOILBORINGLOG

PROJECTNAVY(;LEANRCRAFACILITY ASSESSMENT LOCATiON.MOAS-ELTORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-lO

WATERLEVELS START 1'/16/92 FINISH 11/16/92 LOGGER B. ORR

-- SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_ PENETRATION> TEST

--_W _ <z_ ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> LU MOISTURECONTENT,RELATIVEDENSITY DEPTH OF CASING,DRILLINGRATE3:< ac > DRILLINGFLUID LOSS
LU ,,,m o 6'-6'-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATIONI--Iz.

_= _ _ u_ MINERALOGY
UJ:::3 Z >_ LU_ (N)
r_f,_ _ I.-Z

-1
40.0

40.0 SILT (HL), brown, moist, hard, micaceous, -- HNu=Oppm

4-MC 1.6 12-22-24-37 trace sand. OVA=0 ppm
42.0

45.0- - -

50.0
50.0 WELLGRADEDSAND (SN), brown to light -- HNu=0 ppm

-' 5-NC 1.3 7-12-29-41 brown, dry to moist, dense. OVA=O ppm
52.0

55.0 -- -- -

60.0
00.0 LEAN CLAY (CL), brown, moist, hard, trace -- HNu=Oppm --

6-MC 1.9 9-t3-31-45 fine sand. OVA=O ppm
62.0

Total Depth at 62,0 Feet.

85.0-- -- -



PROJECTNUMBER BORINGNUMBER

LA070022.S0.10 05gA-1 SHEET 1 OF 2

SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT OCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPHENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-10

HATERLEVELS START 11/11/92 FINISH 11/11/92 LOGGER A. G]MURTU

A SAMPLE STANDARD SOILDESCRIPTION COMMENTSPENETRATION
v >_ TEST

_,,, _, o cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,zcc DEPTHOFCASING,DRILLINGRATE
> <_LU "' MOISTURECONTENT,RELATIVE DENSITY

_ cc > ' DRILLING FLUID LOSSuJ uJm o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
'_ _z a.=[>__ LU,?O_ (N) MINERALOGY

h-Z rr_

Surficial material consists of 1" topsoil and Start drilling at 10:15.
sod.

-fi

5,0-- -- -

.._ 10.0 10.0
POORLYGRADEDSAND (SP), Wightbrown, -- Sample headspace 22 ppm with OVA, 70-

1-MC 1.1 12-18-21-21 moist, mediumdense, fine grained, some ppm with HNuat 12.0feet.mica and silt present increasing in
12.0 percentage toward bottom of sample.

15.0-- -- -

20.0
20.0 SILTY SAND (SM),brown, moist, medium -- Sample headspace 4 ppm with OVA,0.5 -

2-MC I.I 7-13-20-28 dense, fine grained, mica and 20-30% silt ppm with HNuat 22.0 feet.present.
22.0

25.0- - -

30.0 30.0
Similar to 2-MC. -- Sample headspace 0 Ppmwtth OVA,0 -

3-MC 0.9 9-15-20-26. ppmwithHNuat 32.0feet.
32.0



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 05gA-i SHEET 2 OF 2

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA.CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD.INGERSOL-RANDTH-lO

WATERLEVELS START lt/11/92 FINISH 11/11/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
o_ PENETRATION
_ >_ TEST

mw_ _ <_z°j -- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> "' MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLINGRATE'_-_[ rr > DRILLING FLUID LOSS
w wc0 o 6"-6'-6" ORCONSISTENCY,SOIL STRUCTURE,_u. TESTS AND INSTRUMENTATION,,cc o__ u_ MINERALOGY.

O_rJ _-4 I--Z

40.0
40.0 Similar to 3-MC, fine sand. -- Sample headspace 0 ppm with OVA, 0.5 --

'4-MC 1.6 12-18-29-59 ppm withHNu at 42.0 feet.

42.0 1
-t

.j-_ 45'0 -- _ _

50.0
50.0 - - _; .- i_ .- 4J (SW),light brown to -- Sample headspace 0 ppm with OVA, 2.5 --

5-MC 1.5 23-21-44-57 gray, moist, very dense, fine to coarse ppm with HNu at 52.0 feet.
grained, silt layers also present.

52.0

56.0-- -- --

60.0
80.0 Similar to 5-MC, very coarse, particle _ Sample headspace 0 ppm with OVA, 0 --

61.0 6-MC t.0 49-87 sizes up to 3 centimeters in diameter, ppm with HNuat 61.0 feet.
'. Total Depth at 61.0 Feet.

-M

'] - _
85.0-



PROJECTNUMBER _BORINGNUMBER

LAO7OO22.S0.10 I 059A-2 SHEET I OF 2

BORINGLOGSOIL

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD.INGERSOL-RANDTH-lO

WATERLEVELS START 11/12/92 FINISH 11/12/92 LOGGERA. GIMURTU

SAMPLE STANDARD SOiL DESCRIPTION COMMENTS
31¢I-'

o,, PENETRATION__ TEST
o_ _ _ rr RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE

> <_uj uJ MOISTURECONTENT,RELATIVE DENSITY-r_ a: > DRILLINGFLUID LOSS
uJ LUrn O 6"-6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONI-Lt.

_ _ o..>-_=E ,,,__('")_ (N) MINERALOGY

Surficial material consisting of Start drilling at 14:50.
approximately 2" of topsoil and sod.

4

5.0- -- --

10.0 10.0 SILTY SAND (SM),brown, moist, medium -- Sample headspace 0 ppm with HNu at --1-MC 1.8 8-14-18-21 dense, fine grained, mica present, 12.0 feet.approximately 30% silt.
12.0

15.0-- -- --

20.0
20.0 SILTY SANDTO SANDYSILT (SM/ML), -- Sample headspace 0 ppm with HNuat --

2-MC 1.3 14-19-26-28 brown, moist, dense to hard, fine grained 22.0 feet.sand, mice present.
22.0

25.0-- -- --

3O.O 30.0
SANDY SILT (ML), brown, moist, hard, Iow -- Sample headspace 0 ppm with HNuat --

3-MC 1.3 11-19-26-30 plasticity, mica present, 20% fine grained 32.0 feet.sand.
32.0



I PROJECTNUNBER I BORINGNUMBER

LAO70022.S0.10 059A-2' SHEET 2 OF 2
-'_ SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLING METHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-lO

MATERLEVELS START 11/12/92 FINISH 11/12/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_ PENETRATION>. TEST

_ _ a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING, DRILLINGRATE_,',- LU MOISTURECONTENT,RELATIVE DENSITY
_,_ rr <_LU > DRILLING FLUID LOSS
I---u_ LU LUm O 6" --6" --6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
,,ac _- 0-5 _ MINERALOGY
u.l=, z >-_ uj,_-. (N)
C303 _ I:.-Z n.'-_

-t

40.0
40.0 WELLGRADEDSANDWiTH SILT (Ski-SM), -- Sample headspace 0 ppm with HNuat

4-MC 1.6 14-16-22-24 light brown to gray, moist, mediumdense, 42.0 feet.all grain sizes present from 30 mmrock
42.0 fragments to silt.

__ 45.0-- -- -i

i

50.0
50.0 Similar to 4-MC, more coarse. -- Sample headspace O ppm with HNuat --

51.0 5-MC 0.8 32-78/5" 51.0 feet.

55.0-- -- --

60.0
80.0 Similar to 4-MC. Sample headspace 0 ppm with HNuat -

61.0 6-MC 0.6 52-56 61.0feet.
Total Depth at 61.'0 Feet,

). -



/

PROJECTNUMBER I BORINGMUMBLER

LAO70022.RV I 65B-1 SHEET I OF 1

_'_ SOIL BORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODAND EOUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 10-29-92 FiNisH 10-29-92 LOGGER J.FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATIONi3:1--

o_._.. >. TEST

--_mWW_ <_zC3a,,' n' RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,> '" MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLING RATEDRILLING FLUID LOSS""_ ac :> ORCONSISTENCY,SOIL STRUCTURE,_,, cu_ cum o TESTS ANDINSTRUMENTATION"' "_ _ 6' -6" -6' -6' MINERALOGY0"' rs"' t'-' I-- t--'
'"_ zu_ >-_ _

Surface material consists of silty
. material, light brown, slightly moist.

5.0 5.0 _

4-6-12 5.0'-6.0': light OVA = 0 ppmI-MC 1.5 SILTY SAND. (SM), brown, moist, HNu= 0 ppm
- 6.5 mediumdense,homogeneous.

6.0 '-6.5':
_;ANDYSILT. (ML),light to dark brown,
moist, very stiff, homogeneous with white
streaks, micaceous minerals.

10.0 10.0 _ _

D SANDY SILT. (ML),light to dark brown, OVA = Oppm2-MC 1.2 8-8-12-31 moist, very stiff, homogeneous, micaceous HNu = O ppm -,
12.0 minerals.

15.0
15.0 15,0'-16.0': - OVA = 0.1ppm

3-MC 1.5 9-14-30 SILTY SAND. (SM),light brown, moist, HNu = 0 ppm
16.5 mediumdense, homogeneous.

16.0'-16.5';
, _1 _,- _ , : (sw), light brown to
light gray, moist, dense, homogeneous.

20.0
20.0 - --

4-MC 1.O i2-25-33 26.0'-20.5% OVA = OppmSILTY SAND. (SM),light brown, moist, HNu= 0 ppm
21.5 mediumdense to dense, fine grained sand,

homogeneous.
20.0'-21.5':
LEAN CLAY. (CL), dark brown, moist, hard,
homogeneous.

25.0
25.0 -- --

5-MC !,5 6-20-40 _ (CL), dark brown, moist, hard, OVA = 0 ppm
26.5 homogeneous. -, HNu = 0 ppm

END OF BORING AT 26.5 FEET 4

30.0-- -- --



PROJECTNUMBER I BORINGNUMBER

LA070022.SO.IO I 07GA-1I SHEET1 OF2

-} SOIL BORING LOG

P,OJE_TNAVYCLEANRCRAEAC_LITYASSESSMENT _OCAT,O,_CAS-E,TORO
ELEVAT_O, .OR_,_ CON_RAOTORBEYLI_ORILLING.INC..LAHABR_CA,IEORNIA
ORILL,NG"ET,ODA,OEOU_,ENT HSA.4-,_4" IO__" 00. FAILINGF-,O
,ATER_EVE_SNOTENCOUNTERED START10_29_92 F,N,B,10,29,92 LO_ERB.HAROESTY

-- SAMPLE STANDARD SOILDESCRIPTION COMMenTS
_[ PENETRATION .> TEST

_ _ _o: cc RESULTS SOIL NAME,USCSGROUPSYMBOL.COLOR. DEPTH OF CASING,DRILLING RATE
> <gu LU MOISTURECONTENT,RELATIVE DENSITY DRILLING FLUID LOSS·'r< cc > ORCONSISTENCY,SOIL STRUCTURE,t-u_ LU I,m O 6"-6"-6" TESTS ANDINSTRUMENTATION

a..,',- _ c,.= u-- MINERALOGY'"= z _-_ ,,,_ (N)
r_U) _ I--Z rr m

Start drilling at 11;25.

5.0-- - --

1

) I0.0 10.0
· WELLGRADEDSAND WITH CLAY (SM-SC), -_ HNu=Oppm

1-MC 1.9 100-19-26-37 grayish brown, moist, dense. OVA=0 ppm r
12.0

A_ (SC), grayish brown, moist, HNu=0 ppm

1A-MC 1.4 10-16-20-21 mediumdense, well graded. OVA=0 ppm
14.0

15.0- -- --

20.0
20.0 HELL GRADEDSANDWITH CLAY AND -- HNu=0 ppm --

-_ 2-MC 1.5 25-30-40-45 GRAVEL (SM-SC), grayish brown, moist, OVA=Oppmvery dense, conglomerated sandstone in
22.0 tip of sampler.

25.0-- -- --

30.0 30.0
LEAN CLAY WITH SAND (CL), grayish -- HNu=0 ppm

3-MC 1.4 8-5-22-39 brown, moist, hard, fine grained micaceous OVA=0 ppmsend.
32.0



PROJECTNUHBER I BORINGNUMBER

LA070022.S0.10 I 070A-1 SHEET 2 OF 2

) SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING, INC.,LA HABRA, CALIFORNIA

DRILLINGMETHODANDEgUIPMENT HSA, 4-I/4" ID, 8" OD,FAILING F-lO

WATERLEVELS NOTENCOUNTERED START 10/29/92 FINISH 10/29/92 LOGGER B. HARDESTY

_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
o._ >_ TEST

zr,- o: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRATE
> '_LU '" MOISTURECONTENT,RELATIVE DENSITY'_'_ ,._ > DRILLING FLUID LOSS

_-u. uJ uJm o 6" -6'-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
o_ac _- _ u_ MINERALOGY
OH _ I--Z

40.0
40.0 Similar to 3-MC, fine to coarse grained -- HNu=Oppm --

4-MC 1.5 16-23-24-27 sand. OVA=Oppm
42.0

j_ 45.0-_ -- --

50.0
50.0 SANDY LEANCLAY (CL), light brown to -- HNu=Oppm --

5-MC 2.0 9-18,32-40 brown, moist, hard, fine grained sand. OVA=O ppm
52.0

1

55.0- - --

60.0
60.0 CLAYEy SAND (SC),.grayish brown, moist, - HNu=Oppm -

6-MC 1.2 14_36_40_42 dense, fine to mediumgrained. OVA=O ppm
62.0

Total Depth at 62.0 Feet.

85.0- ' - -



PROJECTNUMBER I BORINGNUMBER

i

I
LAO70022.S0.10 I 073A-1 SHEET 1 OF 2

SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, GUSPECHBRAT-22

WATERLEVELS START 10/20/92 FINISH 10/20/92 LOGGER K. HUCKRIEDE

_ SAMPLE PENETRATIoN,STANDARD SOIL DESCRIPTION COMMENTS
TEST SOILNAME,USCSGROUPSYMBOL,COLOR,

ac RESULTS MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE
-r.,_ac > DRILLINGFLUIDLOSS

u_ cu LUm C) 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE,
"a: __ a_ 3_ _ _ TESTS ANDINSTRUMENTATION"' _ z >- _ (N) MINERALOGY
I'-'l ¢J_ _ t-- Z ac_

2" of asphalt at surface. Start drilling at 08:25.

5.0 -- LEAN CLAY WITH $ANp (CL), dark brown, -- _
moist, fine grained sand, fine gravel
present.

] ,oo,oo LEAN CLAY WITHSAND (CL), brown, moist, -- Headspace reading 5 ppm on OVA. --

1-MC 1.7 13-21-11-35 very stiff, fine grained sand. t
12.0 /

Similar to 1-MC. -_

IA-MC 1.7 40-30-14-26
14.0

15,0-- -- --

20.0
20.0 POORLYGRADEDSAND (SP), brown, moist, -- Headspace reading similar to -

2-MC 1.7 22-22-22-40 dense, fine to mediumgrained. . , background on HNu.
22.0

25.0-- -- _

) 30.0 30.0 WELLGRADEDSAND WITHSILT (SW-SM), -- HeadsPace reading 5 ppm on OVA, 1ppm._
3-MC L5 36-44-24-40 yellow-brown, dry, dense, on HNu.

32.0



..... PROJECTNUNBER J BORINGNUMBER

LAO70022.SO.10 I 073A-1 SHEET 2 'OF 2

-_ · SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA, CALIFORNIA

DRILLINGHETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD.GUS PECHBRAT-22

WATERLEVELS START 10/20/92 FINISH 10/20/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
:_1,-

o,, PENETRATION>_ TEST
_ _ _,.,. ,-,- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLINGRATE

> '_uJ cu MOISTURECONTENT,RELATIVE DENSITY .DRILLING FLUID LOSS
1-,_ _' > -6" ORCONSISTENCY,SOIL STRUCTURE,_-" LU UJm 0 6" -6" TESTS AND INSTRUMENTATIONa-o: __ o_=[ u_ MINERALOGY
UJ= Z >-_ LU_ (N)
t'". r,,_ _ I'--Z ,"r_

40.0
40.0 WELLGRADEDSAND WITH SILT (SW-SM), -- Headspace reading at 5.2 ppm on OVA. --

4-MC 1.7 60-41-44-46 yellow-brown, dry, very dense.
42.0

_'_ 45.0-- -- -
J

-- _Y' -A- : _.' (CL), brown, moist,
dense, fine to mediumgrained sand.

50.0 50.0 LEAN CLAY WITH SAND (CL), brown, moist, -- Headspace reading at 1.5PPm.

5-MC 1.9 54-67-66-100 hard, fine grained sand. k
52.0

55.0 - - -

f

,H

60.0
80,0 POORLYGRADEDSAND WITH SILT - Headspace reading at 1.4ppm.

6-NC 1.7 38-49-49-38 (SP-SM), brown, moist, very dense, finegrained.
62.0

Total Depth at 62.0 Feet.

]
J



PROJECTNUMBER I BORINGNUMBER
i

LAO70022.RV
'I'76B-I SHEET t OF 1

) sOILBORINGLOG

PROJECT NAVYCLEAN RCRA FACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING NETHODAND EQUIPMENT HOLLOWSTEM AUGER

WATERLEVELS START 11-3-92 FINISH 11-4-92 LOGGER J.FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
z_ PENETRATION
o_ >_ TEST
_ _ z_ec ac RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE

> *_uJ uJ MOISTURECONTENT,RELATIVE'DENSITY-r_ a: > DRILLING FLUID LOSS
I-,, ,,, ,,,ca o ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
,,a: __ ,,=[ c_ 6' '6' -6' -6' MINERALOGY
r'"_ct) _ 1..-.-z

Surface consists of rthick concrete
layer. Hand augering from 2'-7'. No

1'-2': OVAor HNu readings.
SILT. (ML), dark brown, moist, stiff,
homogeneous with black stains, locally - _'-'OVA = 6 ppm; HNu= 40 ppm
saturated.
2'-5':
SILT. (ML), as above except with

5.0 calcerous veins and black stains.

5.0 5'-6': OVA= I ppm -
1-MC 1.0 13-26-3g-27 SILTY SANDWITH GRAVEL. (SM),light HNu = 15ppm

brown, dry, dense, fine grained sand,
7.0 homogeneous, with calcerous concretions.

In tip:
SANDYSILT. (ML),light brown, dry, hard,
homogeneous with micaceous minerals.

10.0

) 10.0 -- --
2-MC 1.5 7-10-17 SILT. (ML), light brown, moist, very stiff, OVA = O ppmhomogeneous, with white streaks and HNu = O ppm

11.5 micaceous minerals.

15.0

15.0 t5.0'-15.5': - OVA = 0 ppm
3-MC 1.5 11-28-30 SILT. (ML), light brown, moist, hard, HNu: 0 ppm

16.5 homogeneous.
t5.5'-!6.5':
WELLGRADEDSANDWITH SILT. (SM-SM);
light brown, dry, dense, homogeneous.

20.0
20.0 -- -

4-MC 1.5 8-8-14 SILTY SAND. (SM),light brown, moist, OVA = 0 ppmmediumdense, fine grained send, HNu= 0 ppm
21.5 homogeneous, occasional O.5mmdiameter

gravel particles.

25.0
25.0 -- --

5-MC 1.5 32-45-50 25.0'-26.0': OVA = 0 ppm(SM),light brown to HNu= 0 ppm
26.5 light gray, dry, very dense, homogeneous,

, SILT. (ML),light brown, dry, hard,
homogeneous with occasional r' diameter
gravel particles.
ENDOF BORINGAT 26.5 FEET

') 30.0-- -- --



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 I 083A-1 SHEET ! OF 2

b SOILBORINGLOG

PROJECT NAVY CLEANRCRA FACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING,INC., LA HABRA CALIFORNIA

0RILLING METHODAND EI]UIPMENT HSA, 3-1/4" ID, 6-t/2" OD,GUS PECHBRAT-22

MATERLEVELS START 10/26/92 FINISH 10/26/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
_. PENETRATION
-J_ __ TEST
_ _ zc3 a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> rr LU MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE-r_ n- _uJ > DRILLINGFLUIDLOSS
_-u. LU uJm O 6"-6'-6' OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
_ _ a- :_ _ MINERALOGY

2" of asphalt· Start drilling at 09:00.

5.0-- -- --

I0.0 10.0
POORLYGRADEDSANDWITH CLAY -- Headspace reading similar to --

1-MC L0 29-30-50-79 (SP-SC), brown, moist, very dense, fine to background on OVA.
mediumgrained, grains to 2 mm.

12.0
Similar to 1A-MC,no coarse grains. Headspace reading on OVAsimilar to

-_ 1A-MC 1.7 57-61-56-49 __ background between sleeves.
/14.0

15.0- - -

20.0
20.0 LEANCLAY WITH SAND (CL), brown, moist, - Headspace reading on OVA similar to -

2-MC 1.8 58-60-68-gl hard, fine grained sand. background between sleeves.
22.O

25.0....

_: .... (SN), yellow-brown, Headspace reading at 3.5 ppmon OVA, --

30.0
3O.O I

3-MC 1.9 76-60-41-40 dry to moist, dense, rounded grains, beween sleeves.
32.0

' Similar to 3-MC, very dense, trace fine
3A-MC 1.8 50-16t-56-64 gravel.

3;_.o



PROJECTNUMBER BORINGNUMBER
LA070022.S0.10 083A-1

SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/26/92 FINISH 10/26/92 LOGGERK. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
_' PENETRATION
o_ >_ TEST
_ _ _n- a: RESULTS S0]L NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE

> <_uJ "' MOISTURECONTENT,RELATIVE DENSITY:z:,_ a: > DRILLING FLUID LOSS
t--LL La uja3 o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONo.,"," _ o.._ u_ MINERALOGY

_ [

40.0 40.0 Similar to 3A-MC. -- Headspace reading at 2 ppm on OVA, --

4-MC 1.7 30-83-74-150 between sleeves.
42.0

Similar to 4-MC. Headspace reading at 1.5ppm on OVA,

4A_-MC 1.8 58-110-85-79 between sleeves.
44.0

).0_ - -

50.0
50,0 LEAN CLAY WITHSAND (CL), brown, moist, -- Headspace reading at 0.0 ppm on OVA.

5-MC 1.9 45-32-30-55 hard, fine grained sand.
52.0

55.0-- -- -

60.0
80.0 Similar to 5-MC, dry to moist. -- Headspace reading at 0.0 ppm on OVA.-

6-NC 50-57-63-67'
62.0

Total Depth at 62.0 Feet.

85.0-- -- -



PROJECTNUHBER BORINGNUMBER
LAO70022.RV 84B-I

SHEET I OF 1

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGNETHODANDEQUIPMENT HOLLOWSTEMAUGERS

HATERLEVELS START 11-6-92 FINISH 11-9-92 LOGGER J.FRIZENSCHAF

z_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
_u. PENETRATION>_ TEST
wtu _ o a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING, DRILLINGRATE
my > z_j "' MOISTURECONTENT,RELATIVE DENSITY',"_ a: > DRILLING FLUID LOSS
_u. ,,, LUrn O ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
,,,,' _-__ o-x o_ 6' -6' -6' -6' MINERALOGY
IJJ :::) Zi. L )-_

Surface material consists of pavement
over lean clay with Silt.

5.0

I-MC 1.5 8-20-28 SILT. (ML), dark brown, moist, hard, very OVA = 0 ppmplastic, homogeneous with green HNu = 0 ppm
6.5 concretions and local approximately 1cm

diameter gravel.

10.0

3 -10.0 SILT. (ML), dark brown, moist, hard, -- OVA = 9 ppm
2-MC 1.O 20-32-34-32 homogeneous, with micaceous minerals. HNu = 4 ppm

12.0

15.0
150 15.0' to 16.0% -- OVA = 0 PPm

3-MC t.5 18-17-22 pOOORLYGRADEDSANDillTH SILT. HNu = O ppm
16.5 (SP-SM), dark brown, moist, dense,

homogeneous, with micaceous minerals.
16.0' to 18.5':
SILT. (ML), light brown, moist, very stiff,
plastic, homogeneous. Cuttings are LEAN CLAYWITH SILT.

(CL), dark brown, moist,
stiff,homogeneous, from 18' to 20'.

20.0
20.0 POORLYGRADEDSAND WITH SILT. -- OVA = O ppm

4-MC 1.5 18-32-50-61 (SP-SM), light brown, moist very dense; HNu = O ppi,
22.0 homogeneous.

25.0
26.0 -- -

5-NC 1.5 9-22-36 POORLYGRADEDSAND WITH SILT. OVA = O ppm(SP-SM), light brown, moist, dense, HNu = 0 ppm
26.5 .. homogeneous with green concretions. ..

END OF BORINGAT 26.5 FEET

30.0- -- -



PROJECTNUNBER I BORINGNUMBER

LA070022.S0.10 I 088A-1 SHEET I OF 2

D 'SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPNENT HSA, 3-1/4" ID, 6-I/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/27/92 FINISH 10/27/92 LOGGERK. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_ PENETRATION>_ TEST
_ _ o ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,zac DEPTHOFCASING,DRILLINGRATE

> <_uJ Lu MOISTURECONTENT,RELATIVE DENSITY·'r.,_ n- > DRILLINGFLUID LOSS
_u. LU LUm O 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
_ _- ,,DE U _ MINERALOGY

I-_ _ I--Z

Start drilling at 09:25.

LEAN CLAY WITH SAND (CL), dark brown,
moist, stiff, fine grained sand, trace

5.0 -- muscovite. -- _

D 10.0 10.0IL0 I-MC 0.25 134-120/1" LEAN CLAY WITH SAND (CL), dark brown, --moist, hard, fine grained sand, trace Refusal: 120blow counts for 1inch.
muscovite.

12.0 Headspace reading 0.2 ppm on OVA.

13.0 1A-MC 1.8 21-32-28-38 Similar to 1-MC.

15.0-_ -- --

-1

20.0 ! 20.0 LEAN CLAYWITH SAND (CL), dark brown, -- Headspace reading 0.2 ppm on OVA. --
-_ 2-MC 1.4 7-26-20-34 moist, hard, fine grained sand. ._

22.0

25.0- - --

D 30.0 30.0
Similar to 2-NC. -- Headspace reading at 0.1ppm on OVA. --

3-MC 1.8 35-42-30-46
32.0

Similar to 3-NC. Headspace reading 0,3 ppm on OVA.
3A-MC 1.9 28-37-67-93

34.0



PROJECTNUMBER I BORING NUMBER

LAO70022,S0.10 I 088A-1 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-!/4" ID, 6-I/2" OD GUS PECHBRAT-22

MATERLEVELS START 10/27/92 FINISH 10/27/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
31:1'--

ou. PENETRATION>_ TEST

_u_--"" _ _u_ RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
·_ '"' DEPTHOF CASING,DRILLINGRATE> LU MOISTURECONTENT,RELATIVE DENSITY

-r< ¢r > DRILLINGFLUID LOSS
_-" gu gum o 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
_ __ o.._ u_ MINERALOGY
om z >-_ (N)

40.0
40.0 Similar to 3A-MC, tess sand. -- Headspace reading 0.2 ppm on OVA. --

4-MC 1.8 19-32-53-101
42.0

_' 45.0- -- --

50.0
50.0 SANDY CLAY (CL), brown, moist, very -- Headspace reading 0.4 ppm on OVA. --

5-MC 1.9 43-82-68-74 dense, fine grained sand.
52.0

WELLGRADEDSAND WITH CLAY (SW-SC), Headspace reading 0.4 ppm on OVA.

5A-MC 1.7 49-61-48-65 light brown, dry to moist, very dense.
54.0

55.0- -- -

60.0
80.0 CLAYEY SAND (SC}, brown, moist, _,ery -- Headspace reading similar to --

6-MC 1.8 51-100-91-131 dense, poorly graded, fine grained, background.
62.0

Total Depth at 62.0 Feet.

65.0-- -- -



PROJECTNUMBER J BORINGNUMBER

LA070022.S0.10 J 088A-2 SHEET t OF 2

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-I/4" ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/29/92 FINISH 10/29/92 LOGGERK. HUCKRIEDE

3=_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
o,_ >. TEST

UJmr_ >_ '_u_ ,,,ac RESULTS MOISTuRESOILNAME,coNTENT,USCSGROUPRELATivESYMBOL,DENSITyCOLOR,DEPTH OF CASING,DRILLING RATE_.< ac > DRILLINGFLUID LOSS
i-u. ,,, LUm 0 6'--6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION·,IT' _.. a._: uA MINERALOGY
U.l= Z >-_ _ (N)I_lf_ _ I--Z

Start drilling at 07:45.POORLY GRADED SAND WITH GRAVEL
(SP), fine to coarse gravel. -

5.0 -- FAT CLAY (CH),brown, moist, stiff. -- _

) I0.0 10,0
FAT CLAY WITHSAND (CH), light brown, -- Headspace reading 4.5 ppm on OVA. --

l-MC 1,5 26-40-42-42 moist, hard, fine grained sand, muscovitepresent.
12.0

15.0-- -- --

20.0
20.0 20-21.5' POORLYGRADEDSAND (SP), -- Headspace reading 0.8 ppm on OVA, --

-_ 2-MC 1.7 30-16-35-62 yellow-brown, dry to moist, dense, fine to between sleeves.medium grained.
22.0 21.5-22' WELLGRADEDSAND (SW).

25.0- _ --

'1

30.0 30.0
FAT CLAY WITHSAND (CH),brown, moist, - Headspace reading 0.6 ppm on OVA, --

3-MC 1.6 20-24-49-72 hard, fine grained sand. between sleeves.
32.0



PROJECTNUMBER JBORING NUMBER

LA070022.S0,10 I 088A-2 SHEET 2 OF 2

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC,, LA HABRA. CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/29/92 FINISH 10/29/92 LOGGER K. HUCKRIEDE

A SAMPLE STANDARD SOILDESCRIPTION COMMENTS

oc{_ PENETRATION>_ TEST
_ _ _a: rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE

> ._,,, LU MOISTURECONTENT,RELATIVE DENSITY·'r'.,_ cc > DRILL]NG FLUID LOSS
_LL UJ LUrn 0 6' --6" --6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION,,,."_ e.__ _ _ MINERALOGY

40.0
40.0 CLAYEYSAND (SC), yellow-brown, dry, -- Headspace reading 0 ppm on OVA, --

4-MC 1,7 23-37-39-57 very dense, well graded, subrounded between sleeves.grains.
42.0

45.0-- -- -

50.O
50.0 ' --J, ' -- -- (CL), brown, moist, -- Headspace reading 0.4 ppm on OVA, --

5-MC 2.0 39-75-49-137 hard, fine grained sand. between sleeves.
52,0

55.0-- -- --

60.0
80.0 POORLYORADEDSAND WITH CLAY -- Headspace reading 0 pprn on OVA, --

6-NC 2.0 35-72-90-74 (SP-SC), brown, dry to moist, very dense, between sleeves.fine grained,
62.0

Total Depth at 62.0 Feet.

_,_ 65.0-- -- --
I



PROJECTNUNBER I BORII_ NUMBER

LAO7OO22.SOJO I OgIA-! SHEET 1 OF 1

D SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLING NETHOD AND EQUIPMENT HOLLOW STEM AUGERS

MATERLEVELS START 11/14/92 FINISH 11/14/92 LOGGER C. POLIT0

I _. SAMPLE STANDARD SOILDESCRIPTION COMMENTSPENETRATIONo- _ TEST

_ _> ca'_w _r RESULTS MOISTURESOIL NAME,coNTENT,USCS GROUPRELATIVESYMBOL,DENSITYCOLOR,
_n- w DEPTHOFCASING,DRILLINGRATE

"_ a: > DRILLING FLUID LOSS
wu_ uJ w m o 6" -6" -6' ORCONSISTENCY,SOIL STRUCTURE,
,'_oc _- _-_ _ MINERALOGY TESTS ANDINSTRUMENTATION
ILl:::) Z >-:_ _ (N){:3o3 _ _'-Z

5.0-- -- --

D 10.0 10.0
CLAYEY SILT (ML/CL), brown, moist, stiff, -- HNu=5 ppm

1-NC 1.2 8-17 micaceous. OVA=OppmSampler only driven 15" due to hammer
12.0 problems.

J

_.0__ _ _

19.0

Total Depth at 10.0 Feet. Hole abandoned due to obstruction.
20.0- -- --

- 1
25,0- - -

D _ _
3O,O--



PROJECTNUMBER I BORINGNUMBER

LAO70022.SOJO I O91A-2 SHEET I OF 2

)-- SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORN)A

DRILLINGHETHODANDEQUIPMENT HOLLOWSTEM-AUGERS

HATERLEVELS NOTENCOUNTERED START 11/14/92 FINISH 11/14/92 LOGGER C. POLITO

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION>_ TEST
_,,, _ "-" RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

'" MOISTURECONTENT,RELATIVEDENSITYZrr rr DEPTHOFCASING,DRILLINGRATE.
32< hr> <w > DRILLING FLUID LOSS
wu.. ,,, uJm o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
o._ _ m _ u-- MINERALOGYuuD z >-D uJ_ (N)
I_lCO _ t--Z

5,0-- - -

) 10.0 I0.0
SANBY SILT (ML),brown, moist, very stiff, -- HNu=0 ppm

1-MC 1,5 12-14-23-23 fine grained sand, some clay. OVA=Oppm
12.0

15.0-- -- --

i

20.0
20.0 CLAYEY SAND (SC), light brown, dry, -- HNu=Oppm --

2-MC 2.0 16-28-28-28 dense, fine grained sand, silt mica OVA=O ppmpresent.
22.O

2'5.0-- -- --

WELLGRADEDSAND (sw), gray, dry, very HNu=0.0 pom

30.O
3O.0

3-MC 2.0 35-50-46-46_ dense, trace gravel to 3/8-_nch, trace OVA=I.0 pornsilt.
32.0

7'



PROJECTNUHBER ] BORINGNUHBER I

LAO70022.SOJ0 091A-2 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC.. LA HABRA CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS NOTENCOUNTERED START 11/14/92 FINISH 11/14/92 LOGGER C. POLITO

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
o,, PENETRATION
-J_ >_ TEST

_ _> o_w a: RESULTS MOISTURESOIL NAME.coNTENT,USCSGROUPRELATIVESYMBOL,DENSITYCOLOR,
_ w DEPTH OF CASING,DRILLINGRATE

--r< _ > DRILLINGFLUID LOSS
m-u. w wco o ORCONSISTENCY,SOIL STRUCTURE,
,,cc _._ o__: o_ 6"-6'-6" TESTS ANDINSTRUMENTATIONw '", >-_ (N) MINERALOGY

40.0
40.0 POORLYGRADEDSAND HITH GRAVEL -- HNu=O.Oppm --

4-MC 1.2 50-76-100/4" (SP), brown, moist, very dense, medium OVA=O.OpPm
grained sand, gravel to 1-1/2-inch. trace

42.0 silt.

__ 45.0_ -- :

50.0
50.0 Similar to 4-MC. - HNu=O.Oppm --

5-NC 1.0 70-100/4" OVA=I.0 ppm

52.0 1

55.0- - -

60.0
80.0 ' -- HNu=O.Oppm -

6-NC 1.3 45-88-100/4" OVA=5.0 ppm
62.0

Total Depth at 62.0 Feet.

) 85.0-- -- _



PROJECTNUMBER I BORINGNUNBER

LAO70022.RV I 91B-1 SHEET 1 OF 1

_). SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONNCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGNETHOD ANDEOUZPNENTHOLLOWSTEM AUGERS

WATERLEVELS NONEENCOUNTERED START 11-14-92 FINISH t1-14-92 LOC.-.-.-.-.-.-.-.-._ERC.POLITO

_ SAMPLE STANDARD SOIL DESCRIPTION CONNENTSPENETRATIONo TEST
--_'_' .-J o >- RESULTS SOIL NANE, USCSGROUPSYNBOL,COLOR,
_ '_ z_ rr DEPTH OF CASING,DRILLING RATE

> ._ '" MOISTURECONTENT,RELATIVE DENSITY-r,_ n- > DRILLING FLUID LOSS
wa. ,,, ,,03 o ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
a. ac __ ,,x u-- 6'-6"-6'-6' MINERALOGY

5.0
5.0 SILT. (ML), brown, moist, very stiff, -- OVA = 0 ppm

I-NC I.O 28-20-11-15 clayey, plastic, micaceous. HNu = 0 ppm
7.0

10.0

- _
10.0 Similar to I-NC.

2-NC 1.0 16-20-22-27
12.0

2a-NC 1.0 30-33-75 SILT. (ML), reddish brown, moist, hard, OVA = 40 ppm
13.5 clayey, trace mica, some black staining. HNu = 5 ppm

15.0

15.0 Layers of SILT. (NL), as above, and -- OVA = I ppm
3-MC 1.5 15-15-22-38 SILTY SAND.reddish brown, moist, dense, HNu = 0 ppmmicaceous, fine grained sand.

17.0

20.0 m

20,0 CLAY. (CL), brown, moist, hard, silty, -- OVA= 12ppm
4-NC 0.9 20_-34-77-50 micaceous. HNu = 13ppm

22.0

25.0
25.0 pOORLYGRADEDSANDWITH SILT. -- --

5-MC 2.0 15-26-51-86 (SP-SN), light brown, dry, very dense,
27.0 micaceous.

END OF BORINGAT 27.0 FEET

__ 30.0- -- -



PROJECTNUMBER I BORINGNUMBER

LA070022,S0.10 I O92A-1 SHEET Y OF 2

SOILBORINGLOG

PROJECT NAVY CLEANRCRA FACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING, INC.. LA HABRA.CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4' ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS NOT ENCOUNTERED START 11/14/92 FINISH 11/14/92 LOGGERHARDESTY

SAMPLE STANDARD SOtL DESCRIPTION COMMENTS
xl- PENETRATIONo,,, >_ TEST
uJmw _. c: rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,z,-,- DEPTH OF CASING,DRILLING RATE

> '_uJ "' MOISTURECONTENT,RELATIVE DENSITY-r< a: > DRILLING FLUID LOSS
wu. w m o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE,
a-ac _ a._ uA MINERALOGY TESTS AND INSTRUMENTATION
"'= >_ _Z (N)C) r,r; Z i-z

3" asphalt at surface. Start drilling at 07:15.

5.0-- -- --

D 10.0 10.0
LEAN CLAY (CL), brown, moist, very stiff, -- HNu=Oppm

I-MC 1.2 I7-19-20 t_ace coarse to fine sand. OVA=O ppm
11.5

15.0-- - -

20.0
20,0 POORLYGRADEDSANDWITH CLAY -- HNu=0 ppm --

2-MC L2 9-9-15 (SP-SC}, tan, moist, mediumdense, fine to OVA=O ppm
21.5 mediumgrained.

25.0-- '-- --

D 30.0 30.0
30-30.5' CLAYEYSAND (SC), brown, -- HNu=Oppm

21-25-423-MC 1.5 -'_ moist, fine grained. ' OVA=I.5 ppm

32,0 /'-30.5-31' WELLGRADEDSAND WITH
\ GRAVEL (SW),tan, moist, coarse to fine

gravel. .
_1-31.5'- I _ : - (SW),tan,

moist, dense.



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 092A-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVYCLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC., LA HABRA. CALIFORNIA

DRILLINGMETHO0ANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS NOTENCOUNTERED START 11/M/g2 FINISH 11/M/92 LOGGERHARDESTY

z:_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ou- PENETRATION
_v >_ TEST ]
_ _ o RESULTS SOILNAME,USCSGROUPSYMBOL,COLOR,zr,- ,-r- DEPTH OF CASING,DRILLING RATE

· _- ' <,,, '" MOISTURE CONTENT,RELATIVE DENSITY_< cc > DRILLING FLUID LOSS
_-u. cu ,,,m o 6"-6"-6" OR CONSISTENCY,SOIL STRUCTURE,
_,'," _ o.._ uA MINERALOGY TESTS AND INSTRUMENTATION /
'"= z >= _ (N)

I

40.0 -- -- -

41.5
WELLGRADEDSAND WITH CLAYAND HNu=7.0 ppm

4-NC 1.5 17-31-36-38 GRAVEL (SW-SC), tan, moist, dense, OVA=3.O ppm
43.0 coarse to fine angular gravel.

.]) 45.0 -- -- -

50.0 5O.0 SANDY LEAN CLAY (CL), brown, moist, -- HNu=0 ppm --
5-MC 1.1 18-26-48 hard, coarse to fine sand, trace fine OVA=Oppm

51.5 gravel, becomes more clayey with depth.

t .
55,0-_ -_ --

60.0
80.0 60-60.5' FAT CLAY WITHSAND (CH), -- HNu=Oppm -

6-MC 1.5 16-40-33 -_gray, moist, hard, fine grained sand. OVA=Oppm
61.5 \-60.5-61.5' _ (CL), brown, /

\ moist, hard, fine grained send. /-
Total DePth at 61.5Feet.

)-



PROJECTNUHBER I BORINGNUMBER

LA070022.S0.10 I 092A-2 SHEET 1 OF

-3 SOIL BORING LOG

PROJECT NAVY CLEANRCR_ FACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EGUIPNENT HSA, 3-1/4" ID, 6-1/2" OD,GUS PECHBRAT-22

WATER LEVELS NOTENCOUNTERED START 11/14/92 FINISH 11/14/92 LOGGER HARDESTY

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

_ __ TEST

_ _ _rr n- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,->- <LU UJ MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLINGRATE·-r- ,_ > DRILLINGFLUID LOSS
wu. L_ wCO O 6" -6"-6' ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONa.o: _- o_3[ _ MINERALOGYI.U= Z >-= LU,1'= (N)
r-i_ _ I-.-Z

Start drilling at 12:15.
5" asphalt at surface.

5.0- -- --

=i__ 10.0 10.0
(CL), brown, moist, -- HNu=Oppm

1-MC 1.3 16-20-17 very stiff, coarse to fine sand. OVA=O ppm
11.5 '1

15.0- - --

20.0
20,0 CLAYEY SAND (SC), tan, moist, medium - HNu=0 ppm . -

2-MC 1.5 18-16-26 dense, fine grained sand, trace mediumto OVA=0 ppm
21.5 coarse grains.

25.0-- -- -

30.0 30.0
Similar to 2-MC. -- HNu=Oppm -

3-MC 0.6 24-29-40 OVA=Oppm
31.5



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 092A-2 SHEET 2 OF 2

'3 SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATION MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, 1NC.,LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

MATERLEVELS NOT ENCOUNTERED START 11/14/92 FINISH 1t/14/92 LOGGERHARDESTY

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION>_ TEST
_ _ c3 a: RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,zn- DEPTHOFCASING,DRILLINGRATE

> '<uJ gu MOISTURE CONTENT, RELATIVE DENSITY DRILLINGFLUID LOSS
3::< _: > OR CONSISTENCY,SOIL STRUCTURE,_-u. LU uJm 0 6"-6"-6" TESTS AND INSTRUMENTATIONo. ,',' _ 0_:_ o-- MINERALOGY','_ 7 _-_ ,,,_ (N)
DJ/) _ I--Z rr _.._

Hit gravel layer at approximately
35-feet. conglomerated sandstone m
cuttings.

40.0
40.0 CLAYEY SAND (SC), tan to brown, moist, -- HNu=Oppm -

4-MC 0.8 29-63-38 very dense, well graded. OVA=O ppm
41.5

45.0- - -
x

50.0
50,0 _ (CL), brown, moist, -- HNu=Oppm -

5-MC - 1.0 48-47-48 hard, fine to mediumgrained sand. OVA=0.4 ppm
51.5

55.0- - -

60.0
60.0 LEAN CLAY WITHSAND (CL), brown, moist, -- HNu=0 ppm -

6-NC 1.5 27-33-40 hard, coarse to fine grained sand. OVA=0 ppm
61.5

Total Depth at 61.5 Feet.

_) 65.0-- -- --

i



PROJECTNUtABER ] BORINGNUMBER

LAO70022.RV J 99B-1 SHEET I OF I

_) i SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING ]NC, LA HABRA, CALIFORNIA

DRILLING METHODANDEOUIPMENT HOLLONSTEMAUGERS

HATERLEVELS START 11-10-92 FINISH 11-II-92 LOGGER J.FRIZENSCHAF

3=_ SAMPLE STANDARD SOIL"DESCRIPTION COMMENTSPENETRATION
>. TEST
ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

-,-._ ac _LU > DRILLINGFLUID LOSS
_" LU_ ,,,ca O -6' ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONa. ac _. a__ (J-- 6"-6' -6' MINERALOGY
r'_ r.l'j _ i-z

Surface material consists of one foot of
depth of poorly graded sand with gravel
and white concretions, yellowish color.

5.0

5,0 SANDY SILT. (ML),light brown, dry, very -- OVA = 0 ppm -
I-MC 1.5 5-6-10-17 stiff, homogeneous with small gravel. HNu= 0 ppm

Strong odor of mothballs in all the soil
7.0 samples.

10.0

10,0 10.0' to 1LO': -- OVA = 0 ppm --2-MC 2.0 10-19-21-28 SILT. (ML), light brown, moist, very stiff, HNu= 0 PPm
plastic, white concretions and quartz

12.0 particles.
-_ I1.0' to 12.0': OVA = 0 ppm

2a-MC 1.75 4-16-21-31 [ POORLYGRADEDSAND NITH SILT, HNu = 0 ppm
(SP-SM), light brown, dry, mediumdense to

14.0 _ dense, homogeneous with white
15.0 I c°ncreti°ns'15,0

'-POORLYGRADEDSAND NITH SILT, -- OVA = 0 ppm
3-MC 1.75 15-27-31-45 \ (SP-SM), light brown, dry, dense, _ HNu= 0 ppm

\homogeneous with white concretions.17.0 L
(ML),dark brown, moist, hard,

layered with white concretions and few
quartz particles.

20.0
20.0 20.0' to 21.0': -- OVA = 20 ppm --

4-MC 2.0 18-20-20-23 SILT. (ML),dark brown, moist, very , HNu = 0 ppm
22.0 stiff,layered with white concretions, fairlyplastic.

21.0' to 22.0':

'NELL GRADEDSAND NITH GRAVEL. (SN), -_
light gray, dry, mediumdense,
homogeneous.

25.0

25.0 LEAN CLAY. (CL),dark brown, moist, hard, - OVA = 20 ppm --
5-MC 2.0 16-24-27-38 homogeneous. HNu = 0 ppm

27.0

POORLYGRADEDSANDN]TH SILT ANQ OVA = 50 ppm
5a-MC 1.5 20-12-33-40 GRAVEL. (SP-SM), light brown, moist, HNu = 0 ppm

29.0 dense, homogeneous.
ENDOF BORINGAT 29.0 FEET

30.0-- - -J



PROJECTNUMBER I BORINGNUMBER

LAO70022.RV I 99B-2 SHEET ! OF I

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION ' DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA ·

DRILLINGNETHODAND EOUIPHENT HOLLOWSTEM AUGERS

WATERLEVELS START 11-11-92 FINISH 11-11-92 LOGGER J.FRIZENSCHAF

z_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION ....
o,_ TEST

w_"' _ _ _ RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,
·_ DEPTHOF CASING,DRILLINGRATE'" MOISTURECONTENT,RELATIVE DENSITY

3:._ _: > DRILLING FLUID LOSS
_" LU_ ,,,m O ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
,,ac ___ ,,3[ _ 6' -6' -6' -6' MINERALOGYuu:_ >-= ,,,_
nc/) ZLL_ t--Z nr'_

Surface material consists of poorly
/

graded sand with gravel and white
concretions, yellowish color.

5.O
5'0 SANDY SILT NITH GRAVEL. (ML), light - OVA= 5 ppm -

! i-MC 7-12-20-28 brown, moist, very stiff to hard, HNu= O ppm
homogeneous, with white concretions fairly

7.0 plastic.

10.0

D 10'0 Similar to 1-MC, except very stiff. -- OVA= O ppm -2-MC 1.0 7-10-15-18 HNu= O ppm
12.0

POORLYGRADEDSAND WITH SILT. OVA= O ppm
2a-MC 2.0 20-32-41-43 (SP-SM), light brown, moist, very dense, HNu= O ppm

homogeneous with white concretions, some
14.0 plasticity, fine grained sand.

15,0 15.0 POORLYGRADEDSAND WITH SILTi -- OVA= 0 ppm --

3-MC 2.0 13-20-21-43 (SP-SM), light brown, moist, dense, fine HNu= 0 ppmgrained sand, homogeneous, with white
17.0 concretions, some plasticity.

20.0 20.0
20.0' to 21.0': -- OVA= 0 ppm --

4-MC 2.0 12-13-14-50 _ (SW),light brown, HNu= 0 ppm
dry, mediumdense, homogeneous.

22.0 21.0' to 22.0':
pOORlY GRADEDSAND WITH SILT.
(SP-SH); light brown, moist, mediumdense,

I homoger)eous.25.0

25.0 pOORLYGRADEDSAND NITH SILT AND -- OVA= O ppm -
5-MC 2.0 4-13-21-27 GRAVEL. (SP-SM), light brown, moist, HNu= 0 ppm

27.0 mediumdense, homogeneous.
ENDOF BORINGAT 27.0 FEET

D 30.0- -- -



I PROJECTNUNBER BORINGNUMBER

LAO70022.S0.10 I IOOA-I SHEET _ OF )

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONHCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLIN6_ INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,MOBILE B-61

WATERLEVELS START 11/16/92 FINISH 11/17/92 LOGGERJ. FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS3=1--
o,,, PENETRATION-- __ TEST

_,._, _ <_j ac RESULTS SOILNAME, USCS GROUP SYMBOL,COLOR,> LU MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING,DRILLINGRATEDRILLING FLUID LOSS"'-_ rr' > OR CONSISTENCY,SOIL STRUCTURE,wu_ Lu ,,am O 6" -6"-6" TESTS AND INSTRUMENTATIONa_ac _- ',',_ u_ MINERALOGY
LU:_ Z _- :_ (N)

Surface material consists of yellowish silty Start drilling at 16:00.
sand with gravel, overlain by a 4-inch -_ -t
thick asphalt layer. Hand augered 0-5' prior to drilling.

5,0-- -- --

_) 10.0 I0.0
POORLYGRADEDSAND WITH SILT - HNu=Oppm

i-MC 1.8 16-22-18-20 (SP-SM), light brown, dry, mediumdense, ] OVA=O ppm
trace to little clay, homogeneous with /%8 white concretions.

..q

IR0 - - -

.

20.0
20.0 20-21' LEAN CLAY (CL), light brown, moist, -- HNu=Oppm --

2-MC 1.8 12-13-18-29 very stiff, little to some silt, homogeneous OVA=I ppmwith dark stains.
22.0 21-22' POORLYGRADEDSANDWITH SILT

&ND GRAVEL (SP-SM), light brown, moist,
dense, fine gravel, homogeneous.

J

25.0-- Change in color to reddish-brown. -- _

D 30.0 30.0
30-31' WELLGRADEDSAND WITHGRAVEL -- HNu=4.Oppm

3-MC 1.5 7-15-27-27 (SW),reddish-brown, mpist, mediumdense, OVA=O.5ppm
31.5 homogeneous. '

' 31-32' _ (CL), reddish, moist,
hard, little to some silt, homogeneous with
dark stains.



PROJECTNUMBER _ BORINGNUHBER

LAO70022.SOJO ] 1OOA-1 SHEET2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC., LA HABRA. CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,MOBILEB-61

WATERLEVELS START 11/16/92 FINISH 11/17/92 LOGGERJ. FRtZENSCHAF

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
PENETRATION

TEST
_ _ '-' RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,z,,.,. """ DEPTH OF CASING,DRILLING RATE

> <_L.U W MOISTURECONTENT,RELATIVE DENSITY-r,< a: > DRILLINGFLUID LOSS
i--u_ w wm o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE,
o..o:: _ o..:[ uA MINERALOGY TESTS AND INSTRUMENTATION
C3(/) _ i--Z

40.0 40.0 POORLYGRADEDSANDWITH SILT AND -- HNu=i.2 ppm

4-MC 2.0 16-28-37-4t GRAVEL (SP-SM), light brown, dry, dense, OVA=0.5 ppmgravel up to 1/2-inch diameter,
42.0

) 45.0-- - -

50.0
50.0 50-51' Similar to 4-MC, trace to little -- HNu=I.8 ppm -

5-MC 2.0 4-10-36-50 clay. OVA=0.3 ppm51-52' Similar to 4-MC, very dense, no
52.0 'clay present.

55.0-- - -

60.0
60.0 Similar to 4-MC. -- HNu=i.6 ppm --

6-NC 1.6 1t-17-29-41 OVA=0.5 ppm
62.0

Total Depth at 62.0 Feet.

._ 65,0-- -- --



m

PROJECTNUMBER J BORIN6 NUMBER
LAOTOO22.RV ) 101/3-1 SHEET 1 OF 1

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION ' DRILLINGCONTRACTOR BEYLIK DRILLINGINC,LA HABRA, CALIFORNIA

DRILLINGMETHOD AND EGUIPMENT HOLLOW STEM AUGERS

WATERLEVELS START li-M-92 FINISH 11-14-92 LOGGER J.FRIZENSCHAF

c__ SAMPLE PENETRATIoNSTANDARD SOILDESCRIPTION COMMENT'S
-_ >. TEST SOIL NAME,USCSGROUPSYMBOL,COLOR,

_ _ zo ac RESULTS DEPTH OF CASING,DRILLING RATE> < u_ LU MOISTURECONTENT,RELATIVE DENSITY> DRILLING FLUID LOSS
_ o: Lam O ORCONSISTENCY,SOIL STRUCTURE,

,,al,_ _ _ =E: TESTS AND INSTRUMENTATION
om _z _. _->'zD n-__ 6'-6'-6'-6' MINERALOGY

Surface material consists of fine
grained, brown silty sand with with gravel.
and roots.

5.0
5_) ......

l-MC 1.0 10-i0-lg POORLYGRADEDSAND WITH SILT AND OVA= 0 ppm
6.5 GRAVEL. (SP-SM), light brown, moist, HNu= O ppm

mediumdense, trace clay content.

10.0 10.0
2-MC 2.0 6-12-26 Similar to I-MC, no clay. OVA= 0 ppm

11.5 HNu= 0 ppm

15.0

I_0 15.0'to16.0': -- OVA = - ppm
3-MC 1.5 10-15-25 Similarto2-MC. HNu = 0 ppm16.5 16.0' to 16.5':

(CL), light brown, moist, hard,
silty, homogeneous with white concretions.

20.0
20.0 -- --

4-MC 1.5 15-22-24 20.0' to 21.0': OVA= 0 ppmLEANCLAy, (CL), light brown, moist, very HNu = 0 ppm
21.5 stiff to herd, silty, homogeneous with white

concretions.
21.0' to 21.5':
POORLY GRADED SAND WITH SILT AND
GRAVEL. (SP-SM), light brown, moist,
mediumdense to dense, homogeneous.

25.0
25.0 - --

5-MC 1.5 10-12-17 LEAN CLAy, (CL), light brown, moist, very OVA = 0 ppm
stiff, silty, with micaceous particles and -_ HNu = 0 ppm

26.5 ., black stains. ,-
END OF BORINGAT 26.5 FEET

_._ 30.0-- - -



PROJECTNUNBER I BORINGNUNBER

LAO70022.RV I 102B-1 SHEET I OF I

SOIL BORING LOG

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATION MCAS-EL TORO

ELEVATION DR]LUNG CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPNENT HOLLOWSTEM AUGERS

WATERLEVELS START 11-13-92 FINISH 11-I3-92 LOGGER J.FRIZENSCHAF

S_,MPLE STANDARD SOIL DESCRIPTION COMMENTS

C{,I.Lw PENETRATIONTEST

mw_ _ c3 _: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATEz._.. w MOISTURECONTENT,RELATIVE DENSITY:> DRILLING FLUID LOSS

_-u..'r'_ wA LUrno.:Ew_ 6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONa.a: _-_ ,,,? -6" -6' MINERALOGY
LU:3' ZLL :"- ::_r"_f_ _ I---Z

Surface material consists of light brown
silty sand.

5.0
5.0 POORLYGRADEDSANDWITH SILT AND -- OVA = 7 ppm

I-MC 0.7' 5-11-18 GRAVEL. (SP-SN), light brown, dry, medium HNu = 0 ppm
6.5. dense, homogeneous.

"_ 10,0 I0.0 _
Similar to 1-NC,except with some Clay OVA = 8 ppm9-19-20

11.5 2-MC 1.5 content, slightly plastic. HNu = 0 ppm

15.0
15.0 15.0' to 16.O': OVA = 12ppm

3-MC 1.5 10-21-22 Similar to 2-NC. HNu = O ppm
16.5 16.0' to 16.5':

LEAN CLAY WITHGRAVEL. (CL), dark
brown, slightly moist, very stiff, with dark
stains and veins, and rust spots.

20.0
20'0 POORLYGRADEDSANDWITH SILT AND -- OVA = 8 ppm -

4-MC 1.5 20-31-42 GRAVEL. (SP-SM), light brown, dense, HNu = 0 ppm
21.5 homogeneous.

25.0
25.0

'5-MC 1.5 15-20-31 Similar to 4-NC. OVA = 5 ppm
- 26.5 HNu = 0 ppm

END OF BORINGAT 26.5 FEET

_ 30.0-- -- -



PROJECTNUMBER I BORING NUNBER

LA070022.S0.10 I 112A-1 SHEET _ OF 2

SOILBORING
LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA. CALIFORNIA

DRILLINGMETHODAND EOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

MATERLEVELS START 11/09/92 FINISH 11/10/92 LOGGER K. HUCKRIEDE

A J SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_ PENETRATION
>. TEST

_' _rr rr RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE
> <_,,, uJ MOISTURECONTENT,RELATIVEDENSITY-r._ cc > DRILLING FLUID LOSS

_--LL LU ,,,m CD 6" --6"--6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
a..ac _- ,',_ u-- MINERALOGY
LU= Z >-::D uJ_ (N)
Of,/3 M _--Z

POORLY GRABEB SAND WITH SILT
(SP-SM), dark brown, dry to moist, fine to

5,0 -- mediumgrained. -- _

10,0 IO.O
ELASTIC SILT fiITH SAND (NH),brown, -- Headspace reading on OVA similar to -

1-MC 1.0 20-30 moist, hard, micaceous, fine to medium background.sand.
19 N

15,0-- - -

20.0
20.0 Similar tO 1-MC, very stiff. -- Headspace reading 4 ppn3on OVA, -

2-MC 0.8 10-20 betweensleeves.
22.0

25.0-- -- -

30.0 30.0
POORLYGRADEDSAND (SP) light brown, -- Headspace reading 3.0 ppm on OVA, 0.4-'

- 3-MC 0.5 19-30 dry to moist, dense, mediumgrained, ppm on HNubetween sleeves.
32.0

4



I PROJECTNUMBER I BORINGNUMBERLA070022.S0.I0 112A-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TOROJ

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

MATERLEVELS START 11/09/92 FINISH 11/10/92 LOGGER K. HUCKR]EDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
3:_- PENETRATION
_ >_ TEST

_w_ _ <zed nr RESULTS SOIL NAME, USCS GROUP SYMBOL,COLOR,> uJ MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE-r_ m > DRILLING FLUID LOSS
_LL ,,, ,,,m o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
0_=: _ o_'_ u A MINERALOGYW=) Z >-_ LU_ (N)
I_ f.lO _ I--Z

40,0 40.0 CLAYEY SAND (SC), brown, moist to wet, -- He.adspace reading 3.5 ppm on OVA,0.6--

4-MC 1.4 40-54-87 very dense, fine to mediumgrains, ppm on HNubetween sleeves.
42.0

).o _
.4

50.0
50.0 LEAN CLAYWlTH SAND (CL), brown, moist, - Headspace reading 12ppm on OVA, --

5-MC 1.3 40-52-34 hard, fine grained sand. between sleeves.
52.0

55.0- - -

60.0
80,0 POORLYGRADEDSAND W]TH SILT -- Headspace reading 2.0 ppm on OVA, -

6-MC 1.4 34-87 (SP-SM),brown, moist, very dense, fine between sleeves.
grained.

62.0

Total Depth at 62.0 Feet.

65.0-- -- -¢



PROJECTNUMBER ! BORINGNUMBER

LAO7QO22.SO.10 I I10A-) SHEET 1 OF >

b SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLtK DRILLING, INC., LA HABRA. CALIFORNIA

DRILLINGNETHODANDEOUIPNENT HSA, 3-I/4" ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/21/92 FINISH 10/21/92 LOGGER K. HUCKRIEDE

A SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION
°_ _ r, >_ TEST SOIL NAME,USCS GROUPSYMBOL,COLOR_m o: RESULTS DEPTHOF CASING, DRILLINGRATE

_: z _u LU ' MOISTURECONTENT,RELATIVE DENSITY> 6" -6"-6" DRILLINGFLUID LOSSu. u_ w m o ORCONSISTENCY,SOIL STRUCTURE,
,',mc _- '"=[ _ _ TESTS AND INSTRUMENTATIONDmuJD z _-z>-:D rr__ (N) MINERALOGY

Start drilling 08:30.

5.0 -- SANDY LEAN Gl.AY (CL), brown, moist, fine -- _
to mediumgrained sand, subangular
particles.

) 10.0 10.0
(CL), brown, moist, -- OVAheadspace similar to background. --

1-MC I 1.7 13-28-24-50 hard, fine to mediumgrained sand,subangular particles.
i2.0

15,0-- -- -

20.0
20.0 SANDY SILT (ML),light brown, dry to -- Headspace reading 0.4 ppm on OVA, in --

2-MC 1.8 11-17-20-25 moist, very stiff, bag after 51minutes.
22.0

25.0- - --
¢,

30.0 30.0
, _ _- -, ._ : (SW),Yellow-brown, --

3A-MC 0.5 25-28-34-56 dry to moist, very dense, trace silt,
subrounded grains.

32.0
Similarto 3A-MC. Headspacereading Oppm onOVA

3-MC 1.7 30-32-38-38 betweensleeves,

34.0



I PROJECTNU_ER I BORINGNUIABERLAO70022.S0.10 116A-1 SHEET 2 OF 2

) SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGNETHODAND EgU]PNENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

MATERLEVELS START 10/21/92 FINISH 10/21/92 LOGGERK. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
3_- PENETRATION
o_._. >_ TEST
_3_ _ _n- a: RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE

> ._,,, LU MOISTURECONTENT,RELATIVE DENSITY-,-4 0c > DRILLINGFLUID LOSS
_-" LU LUre 0 6'--6"--6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
_u_ __ o__r _ MINERALOGY

40.0
40.0 SILT WITH SAND (ML),brown, dry to - Headspace reading 1.3ppm on OVA, in --

4-MC 1.7 29-27-21-29 moist, hard, fine grained sand. bag after 5 minutes. No headspacereading between sleeves, -_
42.0

j_ 45'0 -- SANDY SILT (ML), light brown, dry to -moist. .j

50,0
50.0 SANDYELASTIC SILT (NH), light brown, -- Headspace reading 1ppm on OVA, in ba_'

5-MC 1.8 46-40-35-48 moist, hard, fine to mediumgrained, after 5 minutes.
52.0

· Similar to 5-MC.

5A-MC 1.7 14-18-28-43
54.O

55.0- - -

60.0
80.0 SANDY SILT (ML), light brown, moist, hard, -- Headspace reading 1.0ppm on OVA. -

6-MC 1.9 13-32-21-61 fine grained sand.
62.0

Similar to 6-MC.

6A-MC 1.8 24-45-50-47
64.0

Total Depth at 64.0 Feet.

__ 85.0-- -- -



PROJECTNUMBER I BORINGNUNBER

LA070022.S0.10 I 124A-1 SHEET ' OF

SOILBORINGLOG

PROJECT NAVYCLEAN RCRAFACILITY ASSESSMENT LOCATIONNCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA.CALIFORNIA

DRILLING METHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

MATERLEVELS START 10/15/92 FINISH 10/15/92 LOGGERK. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
:z_ PENETRATION
o_ >_ TEST

,',,- RESULTS SOIL NAME,USCSGROUPSYMBOL,'COLOR, DEPTHOF CASING,DRILLING R,_TE
mUJW--__ _a: uJ MOISTURECONTENT,RELATIVE DENSITY"r-,_ _c "_t.u DRILLING FLUID LOSS
_-u. uJ ujm _ 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
,,hq,_ __ o.:_ u-- MINERALOGY

Z >-_ _ (N)Of_ _ I-,-Z

Start drilling 08:07.

POORLYGRADEBSAND (SP),brown, moist,
loose, fine to medium grains.

5.0 -_ -- --
i

.J

D I0.0 10.0
POORLYGRADEDSANDWITH SILT -- HeadsPace similar to background. --
(SP-SM), brown, moist, mediumdense, fine

1-NC 2.0 31-25-10-25 to mediumgrains.
I/.U

15,0- -- --

20.0
20.0 POORLYGRADEDSAND WITH SILT -- Headspace similar to background. --

2-MC 2.0 27-30-40-35 (SP-SM), moist, dense, fine to medium
grains.

22.0

25.0_ -- --

1

D 3o.0 30.0
SILTY SAND (SM),brown, moist, very _ Headspace similar to background --

between sleeves, 3 ppm on OVA in bag
3-MC 1,9 28-15-37-60 dense, fine grains, t after 5 minutes.

32.0 _4

J



PROJECTNUMBER J BORINGNUMBER

LAO7OO22.S0.10 ] 124A-I SHEET 2 OF 2

-_. SOIL BORTNG LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA CALIFORNIA

DRILLING METHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, GUSPECHBRAT-22

WATERLEVELS START 10/15/92 FINISH 10/15/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMEN¥S
_=t- PENETRATION
o_._ >. TEST
_ _ o a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING, DRILLING RATE

> z_ LU MOISTURECONTENT,RELATIVEDENSITY·-r_ ,-,- w > DRILLING FLUID LOSS
)-" LU LUm O 6" --6"--6" ORCONSISTENCY,SOIL STRUCTURE, I TESTS AND INSTRUMENTATIONo. ac __ a-;_ uA MINERALOGY tLU= Z >'-= uJ% (N)
("_ ¢_ _ I'-Z

40.0
40.0 POORLYGRADEDSAND (SP), light brown, - Headspace similar to background.

m

4-MC 1.4 14-17-44-32 dry, dense, fine grained.
42.0

J

.._ 45'0 -- POORLYGRADEDSAND (SP), brown, moist, - --fine to mediumgrains.

50.0
50.0 POORLYGRADEDSANDWITH SILT' -- Headspace between sleeves, 4 ppm on --

5-MC 1.8 17-34-49-52 (SP-SM),brown, moist, very dense. OVA.
52.0

Similar to 5-MC.

SA-MC 0.5 11-33-51-79
54.0

55.0- _ --

-1 ~

60.0
80.0 POORLYGRADEDSANDWITH SILT -- _

6-MC 1.6 10-27-43-53 (SP-SM), brown, moist, very dense.
62.0

Total Depth at 62.0 Feet.

._ 85.0-- -- --



PROJECTNUMBER JBORINGNUMBER

LAO70022.RV J 125B-I SHEET 1 OF I

-_ SOIL BORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGmETHODANDEQUIPMENT HOLLOWSTEMAUGERS

HATERLEVELS START IO-28-92 FINISH IO-28-92 LOGGER J.FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
Xl-.-

o,U- PENETRATION-- >. TEST

_3_ _ o: RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE_a: tu MOISTURECONTENT,RELATIVE DENSITY

"r< __ <uJ > DRILLING FLUID LOSS
I--LL ujm o 6" -6' -6" ORCONSISTENCY SOIL STRUCTURE, TESTS AND INSTRUMENTATION,,ac _ 0_::[ u A -6" MINERALOGY
w_ >-9 _r'aO] D-...-Z

Surface material consists of light brown
to light gray loose sand.

5.0
5.0 WELLGRADEDSAND WITHGRAVEL. (SW), -- OVA = 0 ppm -

I-MC 1.5 7-9-10 HNu = 0 ppmlight brown, moist, mediumdense,
6.5 homogeneous structure, micaceous silica.

10.0
_'.,_ I0.0 10.0. to I1.0': -- OVA = 0 ppm --

J 2-MC 1.5 26-28-28-50 CLAYEY SAND. (SC), light brown, moist, HNu = O ppm
dense, with local cementation, light streaks12.0 ,, , , =.,,.0 to ,1.,,.

I Intermixed _ (SC), and NELL
(SW),vertically

laminated,_light brown to
light gray, dry.

15.0
15.0 _ (SC), light brown, moist, -- OVA = 0 ppm -

3-MC 1.25 18-22-34 dense, homogeneous structure, with some HNu = 0 ppm
16.5 subangular quartz minerals.

20.0
20.0 CLAYEY SAND WITHGRAVEL. (SC), light -- OVA = 0 ppm -

4-MC 1.5 13-20-25-40 brown, moist, dense, homogeneous HNu= 0 ppm
22.0 structure, with small quartz pebbles.

f

.J

25.0
25'0 POORLYGRADEDSANDWITH GRAVEL. - OVA = Oppm --

-1 5-MC 1.5 17-22-25 (SP), moist, mediumdense, homogeneous HNu = 0 ppmstructure, with green, flat, elongated
27.0 _rraVe!:,

END OF BORINGAT 27.0 FEET

D 30.0-- - --

-4



iPROJECTNUMBER BORINGNUMBER

LAO70022.RV 1298-1 SHEET t OF 1

SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA; CALIFORNIA

DRILLING METHODAND EQUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START IO-28-92 FINISH 10-28-92 LOGGER J.FRIZENSCHAF

x_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
_ >_ TEST

a_ _ _ oc RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,'_cu "' MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE> DRILLINGFLUIDLOSS
LU_ uJm o ' ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION__ o,_ _ 6' -6' -6' -6' MINERALOGY

Surface material consists of about 2
feet of silt, light brown, dry, soft and
homogeneous.

5.0
5.0 -- OVA = 2 ppm --

1-MC 1.{_ 6-10-13 _ (CL), dark brown, moist, stiff,homogeneous. HNu = 0 ppm6.5

10.0

_ I0'0 -- OVA=O.lppm --
2-MC 1.5 6-13-31 10.0' to ILO':SILT. (ML}, light brown, dry, stiff, HNu = 0 ppm

-1 11.5 homogeneous. -
., 11.0'to 11.5':

SILT. (ML}, dark brown, moist.'very stiff,
homogeneous, with white streaks,

I micaceous minerals, fairly plastic.

15.0
15.0 SILT. (ML},dark brown, moist, hard, - OVA = O ppm --

3-MC 0.5 15-15-35 homogeneous, Withwhite streaks. HNu= 0 ppm
16.5 micaceous minerals, fairly plastic.

20.0

20.0 SILT. (ML), dark brown, moist, very stiff, -- No sample taken at original hole. New -
4-MC t.O 7-19-20-28 homogeneous, with white streaks, hole drilled 5' distant for last two

micaceous minerals and small (I-2mm samples.
.22.0 diameter) gravel particles, fairly plastic. OVA = 0 ppmHNu =.Oppm

25.0

25.0 SILT. (ML),dark brown, moist, hard, -- OVA = 0,8 ppm --
5-MC 1.O 12-19-23-37 homogeneous, fairly plastic. HNu = O ppm

27.0 .'
ENDOF BORING AT 27.0 FEET

_"_2 30.0 -- -- -



PROJECTNUMBER I BORINGNUNBER

LAO70022,RV I 132B-I SHEET 1 OF 1

_'_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODANDEgUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 10-19-92 FINISH 10-19-92 LOGGER H.UNDERWOOD

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
z_- PENETRATION
o_._. __ TEST

_ _ cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,_n- w MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLING RATE_._ cc <',' > , DRILLING FLUID LOSS
_-,, uJ_ LUre (:3 ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
omcu:_a:_*_ '"_:_-z>-__c_ 6" -6' -6' -6" MINERALOGY

Surface material consists of silty sand
with gravel and cobb_s.

5.0 5.o
LEAN CLAY WITH SAND/FAT CLAY WITH - OVA = 0 ppm

I-MC L5 5-11-12-26 SAND. (CL/CH), brown and dark brown, dry HNu= 600 ppm
to moist, very stiff, fine grained sand,

7.0 micaceous crystals.

10.0 I0'0 S]LT. (ML),brown, moist, hard, clayey, with -- OVA=0ppm -2-MC 1,5 15-18-25-32 light brown stringers throughout, HNu= 0 ppm

micaceous crystals.12.0

15.O
15.0 Similar to 2-MC. -- OVA = 0 ppm -

3-MC 1.6 16-26-32-35 HNu = 350 ppm
17.0

20.0

20'0 Similar to 1-NC, trace sand. -- OVA = O ppm -
4-MC 1.7 11-20-23-31 HNu = 75 ppm

22.0

25.0 25.0
5-MC 1.5 6-13-22 SILTY SAND. (SM),brown, moist, dense, -- OVA = 0 ppmfine to mediumgrained sand, micaceous HNu = 0 ppm

26.5 .. crystals, f-
END OF BORINGAT 26,5 FEET

_._ 30.0-- - --



PROJECTNUMBER I BORINGNUNBER

LAO70022.RV I 137B-1 SHEET I OF 1

SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCA'S-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODANDEOUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 10-13£92 FINISH 10-13-92 LOGGER H.UNDERWOOD

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
3_l-'

oD- PENETRATION>. TEST

_ _> _zC3 ,,,rr RESULTS MOISTuRESOILNAME,coNTENT.USCSGROUPRELATivESYMBOL,DENSITyCOLOR,DEPTHOF CASING, DRILLINGRATE:Z:< cc > DRILLING FLUID LOSS
_-u_ uJ_ ,,,m o ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONa.a: "=[ _ 6" -6" -6' -6" MINERALOGY

Surface material consists of
approximately 0,4' thickness of asphaltic-
pavement.

5,0

5.0 SILTY SAND. -(SM),brown, moist, medium -- OVA = I ppm --
1-NC 0.8 5-5-g-I0 dense, fine grained sand, micaceous HNu = I ppm

crystals, >20% silt.7.0

10.0

-'_ 10-0 Similar to 1-MC, except light brown -- OVA = 0 ppm --2-MC 1.5 8-9-15-25 cementing substance in microfractures. HNu = 0 ppmJ
12.O

15.O
15.0 POORLY GRADED SAND WITH SILT. -- OVA = O ppm --

3-MC 1.5 6-18-23-33 (SP-SM), brown to light brown, dry to HNu= 0 ppmmoist, dense, fine to mediumgrained sand,
17.0 micaceous crystals.

20.0
20.0 -- OVA= 0 ppm --

4-MC 1.5 15-32-40 Similar to 3-MC. HNu= 75 ppm
21.5

25.0
25-0 Similar to 4-MC. -- OVA = I0 ppm --

5-MC 2.0 11-17-31-37 HNu = 4 ppm
27.0

END OF BORINGAT 27.0 FEET

30.0-- - --

-M

.J



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 138A-1 SHEET ! OF 2

'_ SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-ELTORO

ELEVATION DRILLING CONTRACTORPlEYLIK DRILLING. INC. LA HABRA,CALIFORNIA

DRILLINGMETHODANDEI3UIPMENT HSA, 3-114" ID, 6-112" OD,,INGERSOL-RANDTH-lO

WATERLEVELS START 10116192 FINISH 10116192 LOGGER A. GIMURTU

-- SAMPLE STANDARD SOILDESCRIPTION J COMMENTS

_ >- PENETRATIONTEST t_,,, ..u cD cc RESULTS soIL NAME,USCSGROUPSYMBOLiCOLOR,
·_ z,-,- I DEPTH OF CASING,DRILLINGRATE"'"0 > ._,,, _ MOISTURECONTENT,RELATIVEDENSITY

_'_ ""' > OR CONSISTENCY,SOILSTRUCTURE, t DRILLINGFLUIDLOSS_-u. ,,, ,,,CD0 6"-6"-6" I TESTSANDINSTRUMENTATION

o._ _ o__ u_ MINERALOGY j"'= z _D LU_ (N)
Q ,_¢') M I--Z

Surficial material consisting of 2 inches of Start drilling at 10:00.
bitumious pavement and 2 inches of
subgrade stone.

5.0 -- SILTY CLAY (CL/ML), dark brown, moist, -- _
some fine grained sand.

10.0 IO.0
SANDY SILT (ML), brown, moist, hard, -- Sample headspace 105ppm w_thHNu at --

1-MC 1.3 15-22-33-25 distinctive remnant soil structure present. 10.0 feet using plastic bag.
12.O

15.0-- -- --

20.0
20.0 SILTY SAND (SM), light brown, moist, -- Sample headspace 5 ppm with HNuand --

2-MC 1.6 10-15-15-20 mediumdense, fine to mediumgrained, 2.5 ppm with OVA at 21.5feet using aoccasional clay nodules, plastic bag.
22.0

Similar to 2-MC. Sample headspace at TO ppm with HNu

2A-MC 9-18-2t-25 and t.O ppm with OVA in a plastic bag.
24.0

25.0-- -- --

Driller notes a color Change at 27.0 -
feet.

30.0 30.0
· - . - r ; - (SW),light brown to -- Sample headspace I ppm with HNuat --

-' 3-MC 1.7 10-26-40-45 gray, moist, very dense, grain size varies 31.0and 33.0 feet; Draege_ tube, 0 ppmfrom fine sand to 3.0 mmin diameter, no benzene.
32.0 fines.

3A-MC 1.9 28-40-45-55 Similar to 3-MC. __

34.0



PROJECTNUMBER I BORINGNUMBER

LA07OO22.SO.10 I 138A-1 SHEET 2 OF '2

SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONNCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIKDRILLING,INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-lO

WATERLEVELS START 10/16/92 FINISH 10/16/92 LOGGER A GIMURTU

-- SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_r PENETRATION>_ TEST

_ _> o RE.SULTS SOILNAME,USCSGROUPSYMBOL,COLOR,LU MOISTURtCONTENT,RELATIVEDENSITY'_z""' a:: DEPTHOF CASING,DRILLING RATEDRILLING FLUID LOSS '3::,_ a: > ORCONSISTENCY,SOIL STRUCTURE,_--" uJ uJm o 6' -6"-6" TESTS ANDINSTRUMENTATION
a__ _ a_:[ cA MINERALOGYmD z >-:::DLU,_. (N)
af_ _ F-Z

4O.0
40.0 Similar to 3A-MC, except more coarse -- Sample headspace 1ppm with HNuand -

4-MC 1.6 28-30-31-60 particles. OVAat 41.5feet.
42.0

D 45.0 -- , -- -

50.0 50.0 Similar to 4-MC. -- Sample headspace 0 ppm with HNu and -

5-MC 2.0 11-50-55-63 OVAat 51.5feet.
52.0

55.0-- -- -

O0.O 6Q.0 60-61' Similar to 5aMC1 m Sample headspace at O ppm with HNuat-

6-MC 1.4 15-15-30-40 61-62' S]LTY SAND. light brown to gray. 62.0 feet.moist, dense, well graded.
62.0

Total Depth at 62,0 Feet.

85.0-- -- -
m



PROJECTNUMBER I BORING NUMBER
l

LAO70022.RV
I 139B-1 SHEET 1 OF I

'3 SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODAND E0UlPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 10-15-92 FINISH 10-15-92 LOGGER H.UNDERWOOD

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
z_ PENETRATION
c{,_ >. TEST

_a: "' MOISTURECONTENT,RELATIVE DENSITY
oFDEPTH CASING, DRILLING RATE

<_,,, > DRILLING FLUID LOSS
wm o ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONA a_x _ 8' -6' -6' -6" MINERALOGY
I'"'- Z

Surface materiel consists of
approximately 0.4' thickness of asphaltic-
pavement.

5.0
5.0 -- OVA = 0 ppm --

1-MC 1.5 7-11-34 LEAN CLAY/FAT CLAY WITH SAND.
(CL/CH),browntodarkbrown,moist,hard, -_ HNu = 85 ppm0.5 silty, fine grained sand, light brown
feature in microfractures, clay is friable.

10.0

10.0 ?LEAN CLAY/FAT CLAY WITH SAND. -- OVA = 0 ppm --2-MC 1.4 18-27-36-43 (CL/CH), light brown to brown, moist, hard, HNu = 10ppm
less fine grained sand then 1-MC,more

12.0 light brown features in microfractures.

15.0
15.0 GRAVELLYSILT WITH SAND. (ML), light -- Gravelly zone from 15' to 20'. -

3-MC 1.2 23-40-42-50! brown and brown mottled, dry to moist, OVA = 0 ppmherd, clayey, fine grained sand, friable. HNu= 20 ppm
17.0

20.0
20.0 - OVA= 0 ppm -

4-MC 1.5 15-21-40 POORLYGRADED_;ANOWITH SILT.(SP-SN), light brown to brown, moist, HNu= 30 ppm
21.5 dense, fine grained sand, trace micaceous

crystals.

25.0
25.0 -- OVA = 0.5 pPm -

5-MC 1.5 19-20-45 POORLYGRADEDSANDWITH CLAy,(SP-SC), brown, moist, dense, fine to ' HNu = 17ppm
26.5 coarse grained sand, trace miceceous

crystals. /-
END OF BORINGAT 26.5 FEE'T

_,_ 30.0- -- -
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PROJECTNUMBER I BORINGNUMBER
LAO70022.SO.IO I 144A-1 SHEET i OF 2

---) SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIKDRILLING,INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RAND TH-lO

MATERLEVELS START 10/23/92 FINISH 10/23/92 LOGGER A. GIMURTU

sAMPLE'- ' STANDARD SOIL DESCRIPTION COMMENTS

[ PENET,ATION>_ TEST SOIL NAME,USCSGROUPSYMBOL,COLOR,
_ _ o ac RESULTS DEPTHOFCASING,DRILLINGRATE

> z _u w MOISTURECONTENT,RELATIVEDENSITY-.r-< ec > DRILLINGFLUID LOSS
" w w m o 6' -6"-6" ORCONSISTENCY,SOILSTRUCTURE,

a_,,,- ,....o..5- _ _ TESTS ANDINSTRUMENTATION,,,::D z >.-D (N) MINERALOGY
Of.,/} _ I-- Z rr-

Surficial material consisting of 2 inches of
bituminous pavement and 2 inches of Start drilling at 10:20.
subgrade gravel.

5.0-- -- -

1O.O

_._ 10.0 SANDY SILT (ML),brown, moist, medium -- Sample headspace 12ppm with OVA at -1-MC 1.8 7-15-17-17 dense, fine grained sand, distinctive 12.0 feet.remnant soil structure.
12.O

15.0-- -- --

20.0
20,0 Similar to 1-MC. -- Sample headspace 0 ppm with OVA at --

2-MC 0.0 8-25-12-12 22.0feet.
2'2.0

22-22.5' Similar to 2-MC.

2A-MC 1.8 13-13-16-20 22.5-23.5' - -- : _ - ' - - (SW),brown, moist, mediumdense.
24.0 23.5-2d' SANDY SILT (ML),brown, moist,

very stiff.
25.0-- -- -

30.0
30,0 SANDY SILT TO SILTY SAND (ML-SM), -- Sample headspace 12ppm in drive shoe --

__ 3-MC 1.5 t0-t1-17-25 reddish brown, moist, very stiff to medium with OVAat 30.0 feet.
dense, occasional remnant structure and

- 32.0 well graded sand layers.
No advance with sampler from 32.5 on,

3A-MC 0.7 30-100+ Similar to 3-MC, hard to very dense, decided to drill at 3,4.0 and sample forduplicate.
34,0

35.0-- 3B-MC 1.5 50-100-75/3" Similar to 3A-MC. _ _
36_0



PROJECTNUMBER J BORZNGNUMBER

LAO70022.S0.10 J 144A-1 SHEET 2 OF 2

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEOUIPNENT HSA, 3-1/4" ID, 6-1/2" OD.INGERSOL-RANBTH-10

MATERLEVELS START 10/23/92 FINISH 10/23/92 LOGGERA. GIMURTU

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
ZI,=-

_,, '- PENETRATION>. TEST

uJmw_ _ ,<z° ,",' RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> LU MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE-r< cc > DRILLINGFLUID LOSS
f-u_ cu ujm o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION_.a: _. a_=: _ MINERALOGY
Lu:3 z _:::, _ (N)r"J 03 _ I.'-Z

I -
40.0

40.0 Similar to 3B-MC, mixed in distinct deposits Sample headspace 0 ppm in drive shoe
4-MC 2.0 20-30-45-50 of ML and SMsoils. _ with HNuat 42.0 feet. _

42.0

45.0 -

50.0 50.0
Similar to 4-MC, trace to some clay. Sample headspace 0 ppm in drive shoe '

--1 5-MC t.7 40-91-?00/3" _ with HNuat 52.0 feet _
52.0

55.0

m

60.0

O0.0 __ __ .__ Similar to 5-MC. Sample headspace 0 ppm in drive shoe
6-MC 1,8 §O-50-1OO _ at 62.0 feet. _

62.0
Total Depth at 62.0 Feet.

.a

85.0 -

70.0 -



PROJECTNUMBER I BORING NUMBER
!

' LA070022,S0.10

t' t45A-1 SHEET 1 OF 2

-_ SOILBORINGLOG

,.OJECTNAVYCLEANRCRAFACILITYASSESSMENT .OC,,TIONMCAS-ELTORO
E_EVAT_ON O._U_NGCONT.,,CTO.BEYLIKDRILLING.INC.,LAHABRA,CALIFORN,A
_R_._NG.ETHOB,,.0EQU_PME.THSA.3-1."ID,8-1/2"00.INGERSO_-RANDTH-10
.TE._EVELS START10_28_g2_.,S.10_8_2 'O_E._._IMURT_

SA.PLE STANDARD SOILDESCRIPTION COMMENTS
_[ PENETRATION
w... _ o >_ TESTrr RESULTS SOIL' NAME, USCS GROUPSYMBOL,COLOR,

> z_ uJ MO'ISTURECONTENT,RELATIVEDENSITY DEPTHOF CASING,DRILLINGRATE-r_ cc > DRILLINGFLUIDLOSS
_-u_ w ,,,co o 6'-6"-6' OR CONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATIONo._,' __ o__ o__ MINERALOGY
m_ z >'_ _ (N)[:_10') _ I--Z

Surficial material consisting of
approximately 2.0 inches of sod. Start drilling at 08:30.

5.0-- -- --

_-'___ _0.0 10.0
SANDY SILT (ML), brown, moist, very stiff, -- Sample headspace 0 ppm at 10.0 feet in-

1-MC 1.5 11-20-15 some micaceous minerals and fine grain plastic bag with HNu.sand.
12.0

15.0-- -- Driller notes darker colored soil from 17.O-
to 18.0 feet, corresponding to HNu
readings greater than 2,000 ppm in
borehole.

20.0
20.0 SILTY SAND (SM),brown, dense, well -- Sample headspace 20 ppm at 22.0 feet --

2-MC t.8 17-25-25-30 graded, with HNu in sampler shoe.
22,0

25.0-- -- --

'_ Color changes to dark brown.

-1

j_ 3o.0 30.0
LEANCLAYWITHSAND(CL),darkbrown -- 8 ppmonOVA.

3-MC 1,5 8-18-18 to black, moist, very stiff, fine grained 5 ppm on HNu.sand.
32.O



PROJECTNUMBER I BORINGNUMBER

LAO70022.SO.10 I 145A-1 SHEET 2 OF 2

D SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATiON.MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-10

WATERLEVELS START 10/26/92 FINISH 10/26/92 LOGGER A. GIMURTU....
SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATIONJ >.. TEST

_ _> <_u_ wn' RESULTS MOISTuRESOILNAME,coNTENT,USCSGROUPRELATIvESYMBOL,DENSiTyCOLOR,DEPTHOF CASING,DRILLING RATE-r< ac > DRILLINGFLUID LOSS
_-" uJ woo o 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATION
,-,,,,,'_ o..=: o-- MINERALOGY"'= z _-_ ,,,_ (N)
DrY) _ I--Z rr'_

40.0
40.0 SANDY LEANCLAY (CL), brown, moist, -- 32 ppm on HNu. --

4-MC 1.7 12-40-40 hard, fine grained sand. 10ppm on OVA
42.0

.-.D 45.0- -- --

50.0 50.0 POORLYGRADEDSANDWITH SILT -- 17ppm on HNu

5-MC 1.5 35-70-80 (SP-SM), light brown, dry to moist, very 18ppm On OVAdense, fine grained.
52.0

55.0- -- --

60.0
80.0 Similar to 5-MC.. -- 500 ppm on HNu. --

6-NC 1.0 35-106
62.0

Total Depth at 62.0 Feet.

")j 85.0_ -- -



PROJECTNUMBER IBORINGNUMBER

LAO70022.S0.10 J 145A-2 SHEET I OF o

'b SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA.CALIFORNIA

DRILLINGMETHODAND EgUIPMENT HSA. 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-10

WATERLEVELS START 10/27/92 FINISH 10/27/92 LOGGER A. GINURTU
/ m

SAMPLE i STANDARD SOIL DESCRIPTION COMMENTS
_- PENETRATION
_ >. TEST
_ _ o n- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATEz r,- LU MOISTURECONTENT,RELATIVE DENSITY> '_cu DRILLINGFLUIDLOSS-r-.c[ mr-
_--LL UJ uJm o 6"-6"-6" ORCONSISTENCY,SOIL STRUCTURE, ' TESTS ANDINSTRUMENTATIONo. ,',- _ a_=: _ MINERALOGY
W= Z >m CU,m'2-. (N)

Surficial material consisting of 1.0inches Start drilling at 10:45.of sod.

5.0-- -- --

\

I0.0 10,0
SANDY SILT (ML),light brown, dry, hard, -- Sample headspace 2 ppm from sampler --

I-MC 1.0 25-39-30 fine grained sand, distinctive remnant soil shoe at 12.0 feet.structure.
Iq
i_-.0

15,0-- -- -

20.0
20,0 SANDY SILT (ML), dark brown, moist, hard, -- Sample headspace 20 ppm from sampler--

2-MC 19-61-20 fine grained sand, discoloration similar to shoe with OVAat 22.0 feet.oil staining.
22.0

25.0 -- -

30.0 30,0 Similar to 2-MC, stiff. - Sample headspace 30 ppm from sampler-
very

- 3-MC 1.3 I0-15-20 shoe with OVA at 32.0 feet.
32.0



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 145A-2 SHEET 2 OF 2

b SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-lC

MATERLEVELS START 10/27/92 FINISH 10/27/92 r LOGGER A. GINURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_ PENETRATION>. TEST

uJm_ _ _n' ,',- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE
> _uJ w MOISTURECONTENT, RELATIVE DENSITY--r_ rr ;. DRILLINGFLUIDLOSS

wu_ ,,, LUm O 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
a._: __ o_:E uA MINERALOGY
I.U::=, Z >-:::) LU,._- (N)
r'_f._ _ I--Z

40.0
40.0 Similar to 3-MC, mottled dark brown and -' Sample headspace 90 ppm from sampler--

4-MC 1.5 40-63-75 gray black, hard, heavy odor. shoe with OVAat 42.0 feet.
42.0

45.0 - -- -

50.0
50.0 Similar to 4-MC, free product observed in -- Sample headspace 500 ppm in plastic --

-1 5-MC 1.5 16-30-65 sample pores. OvA.bagof soil obtained at 51.0 feet with '
52.0

-4

55.0-- -- --

80.0 60.0 SANDY SILT (ML), brown, hard, fine -- Sample headspace at 500 ppm in plastic-'

6-MC 1.5 65-100/5" grained sand, distinctive remnant soil bag of soil obtained at 61.0 feet withstructure. ' OVA,
62.0

Total Depth at 62.0 Feet.

05.0-- -- --



PROJECTNUMBER I BORINGNUMBER

LAO70022.SO.10 I 149A-1 SHEET 1 OF 2

b SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA.CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2". OD,GUS PECHBRAT-22

MATERLEVELS START 10/9/92 FINISH 10/12/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_ PENETRATION>. TEST
_ _ _a: rr' RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING, DRILLINGRATE

> <_LU LU MOISTURECONTENT,RELATIVE DENSITY DRILLING FLUID LOSS-,-< n' > ORCONSISTENCY,SOIL STRUCTURE,_-,, ,,, Lu,'n 0 6"-6"-6" TESTS ANDINSTRUMENTATION,', ,"," _ u-- MINERALOGY
LU= 7 >-= LU_ (N)

rr'_

2" asphalt
POORLYGRADEDSAND (SP), brown, moist, Start drilling at 10:30.
fine grained sand, muscovite present,

5,0 -- -- --

'1

10.0

10.0 POORLYGRADEDSAND (SP),brown, moist, - Headspace reading 8 ppm on OVA. --I-MC 1.6 10-12-24-27 dense, fine grained sand, muscovite
!2.0 present. -_

15.0- - --

20.O
20.0 POORLYGRADEDSAND (SP), light brown, -- Headspace reading 5.5 ppm on OVA. -

2-MC 1.8 28-30-44-20 dry, dense, fine to mediumgrained.
22.0

25.0-- -- -

30.0-- -- -

-) 32.0 r

POORLYGRADEDSAND (SP), brown, moist, Headspace reading 4 ppm on OVA.
3-MC 1.7 30-50-40-45 very dense, fine grained sand.

34.0
POORLYGRADEDSAND NITH SILT Headspace reading similar to

35.0-- 3A-MC 1.8 45-35-31-26 (SP-SM), brown, moist, dense, fine to background on OVA.mediumgrains, micaceous. -- -
36.0



PROJECTNUMBER _BORINGNUMBER

LA070022.S0.I0 I 149A-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMOAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC.. LA HABRA. CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" 0D. GUSPECHBRAT-22

WATERLEVELS START 10/9/92 FINISH 10/12/92 LOGGERK. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION>_ TEST
_ 4 o ,-,-,,, RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING, DRILLING RATE

> _,._, . MOISTURECONTENT,RELATIVE DENSITY:c< a: _ > DRILLING FLU]D LOSS
_= gu Lum 0 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION_ o_ MINERALOGY
W= Z >_ gu,I--, (N)
Of_ _ P'-Z r,.r'__..

40.0
40.0 Similar to 3-MC. Headspace reading similar to

-- 4-MC 1.6 13-20-25-30 _ backgroundonOVA. _
42.0

45.0 -

) - -1

50.0 1
50.0 SILTY SAND (SM),brown, dry to moist, Headspace reading similar to

-- 5-MC 1.4 13-45-75-75 very dense, well graded. _ background on OVA. _
52.0

Driller notes hard drilling, cuttings show -
0.5 to linch gravel.

55.0 -

57.0
Extremely difficult augerir_g at 56.0 to

6-NC 1.6 21-50-55-65 57.0 feet, auger refusal at 57 feet.Headspace reading 200 ¢,pmon OVAat
59.0 58feet.

Total Depth at 59.0 Feet.
80.0

65.0

70.0



PROJECTNUMBER ] BORINGNUMBER

LAO70022.RV I 151B-! SHEET 1 OF 1

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATiON.MCAS-EL TORO

ELEVATION DRILLING CONTRACTORCH2MHILL/JEG

DRILLING METHODAND EQUIPMENT HOLLOWSTEMAUGERS- INGERSOLLRAND

WATERLEVELS START t0-8-92 FINISH t0-8-92 LOGGER A.GIMURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
ZI.,-

oil PENETRATIONv >. TEST

_,.., _ _z_ ,',.- RESULTS SOIL NAME. USCS GROUP SYMBOL.COLOR,> '" MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING.DRILLINGRATEz._ a: > DRILLING FLUID LOSS
)-" LUA ,,,tn 0 ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONo__ (JA 6' -6' -6' -6" MINERALOGY
C3C/3 _ I--Z.

Surface material consists of
approximately 2" thickness of asphaltic -_
pavement over approximately 2" of

gravel subgrade, t

5.0
5.0 -- -

I-NC 1.5 20-14-12 - ] - ] .... m (SM),light brown,moist, mediumdense, all size fractions from OVA = 0 ppm
6.5 3mmto silt, some interbedded zones of

brown silt or fine grained sand.

10.0

!0.0 - -
2-MC 1.5 17-28-23 SILTY SAND. (SM), brown, dense, finegrained, interbedded with zones of well OVA = 0 ppm

11.5 graded sand.

15.0
15.0 POORLYGRADEDSAND. (SP), light brown, -- _

3-MC 1.5 16-21-24 moist, mediumdense, fine grained sand, OVA = 3 ppm
16.5 approximately 10%fine grained mica.

20.0 20.0
4-MC 1.5 36-64-50+ Similar to 3-MC, except very dense. -- OVA = 40 ppm (Inside Borehole) --OVA = 5 ppm

21.5

25.0

25.0 Similar to 4-M c. except mediumdense, -- --
5-MC 1.5 13-17-13-20 coarser grained, slightly less mica. OVA = 0 ppm

27.0
ENDOF BORINGAT 27.0 FEET

30.0-- -- --

.J



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 I 160A-! SHEET t OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-10

WATERLEVELS START 10/15/92 FINISH 10/15/92 LOGGER A GIMURTU

_ SAMPLE PENETRATIoNSTANDARD SOIL DESCRIPTION COMMENTS
"J _ -_ o >_ TEST SOIL NAME,USCSGROUPSYMBOL,COLOR,
wm _ _> ac RESULTS DEPTH OF CASING,DRILLING RATEz _ LU MOISTURECONTENT,RELATIVE DENSITY'r< ac > ' DRILLINGFLUID LOSS

u_ LU LUm 0 6" -6' --6" ORCONSISTENCY,SOIL STRUCTURE,

r. TESTSANDINSTRU.EN  TIONz >' _ (N) MINERALOGY

Surficial material consisting of I inch
mostly dead sod. Begin drilling at 13:00.

5.0 -- -- --

I Driller notes balled soil in borehole.

I0.0 lO.O
SANDYSILT (HL), brown, moist, very stiff, - Sample headspace 0 ppm with OVA and --

-- 1-MC 1.5 1T-18-18-20 fine grained sand, distinctive remnant soil HNu at 10.0 feet.structure.
fO n

15.0-- - -

Difficult drilling from 18.0 to 22.0 feet.

20.0
20.0 21.5-22' WELLGRADEDSAND (SW),light -- Sample headspace 0 ppm with OVA and -

2-MC 1.4 8-16-22-18 brown to gray, moist, mediumdense, trace HNu al 20.0 feet.
shell fragments.

22.0
Similar to 2-MC.

- 2A-NC 2.0 7-13-12-20
24.0

25.0-- -- _

30,0- -- _

32.0
Similar to 2A-MC, dense, no shell Sample headspace 0 ppm with OVA and -

3-MC 1.8 18-24-30-30 fragments. HNu at 32.0 feet.
34.0



PROJECTNUMBER IBORINGNUMBER

LAO70022.S0.I0 I 16OA-I SHEET 2 OF 2

'} SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-10

WATERLEVELS START 10/15/92 FINISH 10/15/92 LOGGER A. GIMURTU

_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

ou._ _- IPENETRATIONTEsT
_W _ tn cc RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,

z_ '" MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLING RATE_ U

-r< _: '¢"' > DRILLING FLUID LOSS
_-u. wm o 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE,
o_m _ a__ uA MINERALOGY TESTS AND INSTRUMENTATIONLU::::) Z >-_ LLI,_'7. (N)
_,,03 _ I--Z

40.0 40.0 _ _

4-MC 0
42.0

42-43' POORLYGRADEDSAND (SP), moist, '_

4A-MC 2.0 19-25-30-40 mediumdense, coarse grained.43-44' _ [ML/CL), moist,
44.0 hard, micaceous.

Sample headspace 0 ppm with OVA and -HNu at 44.0 feet.

_ 45.0- -- --

' Interbedded I" to 6" layers of sands and
silts as described in 4A-NC.

-4

50,0 50.0
.. Sample headspace 0 ppm at 52.0 feet -

5-MC 2.0 7-20-30-45 withOVA.
52,0

55.0....

59.0
Similar to 5-MC. Driller notes silty, clayey soil at 59.0

80J] -- 6-MC 2.0 37-90-110 feet while augering.
-- Sample headspace 0 ppm with OVAat --

61.0 61.0feet.
Sampler refusal at 61.0 feet.

i

_,_ 85.0 -- -- --

I
'1



PROJECTNUHBER _ BORINGNUMBER

4r LAO70022.RV I 162B-1 SHEET 1 OF 1

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSHENT LOCATIONNCAS-EL TORO

ELEVATION DRILLING CONTRACTOR8EYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGNETHODANDEOUIPNENT HOLLOWSTEMAUGERS

WATERLEVELS START tl-]1~92 FINISH t1-1]-92 LOGGERJ.FRIZENSCHAF

3r_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION

O_._. _ >. TEST_ _ ,,- RESULTS SOIL NAME,USCSGROUP,SYMBOL,COLOR,ac uJ MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLINGRATE

:I:._ _ '_LU > DRILLING FLUID LOSS_u_ ,,,co o -6' ORCONSISTENCY,SOIL STRUCTURE,_-x u_ 6' -6'-6' MINERALOGY TESTS AND INSTRUMENTATION
_.4v _Z

Surface material consists of poorly
graded sand.

5.0
5,0 - --

I-NC 1.5 8-19-4 WELLGRADEDSAND WITH GRAVEL. (SW), OVA = 0 ppmlight gray, dry, mediumdense, HNu = Oppm
6.5 homogeneous.

10.0

.10.0 POORLYGRADEDSAND WITH GRAVEl_. -- OVA = 0 pprn --_ 2-HC 2,0 18-41-53-48 (SP), light brown, moist, very dense, fine HNu = 0 ppm
_.rained sand, trace clay, homogeneous,

12.0 fine gravel. ._

k

15,0
15.0 SANDY SILT. (NL), light brown, dry, hard, -- OVA = O ppm -

3-MC 1.0 19-23-50 cemented, with white concretions, little to HNu= 0 ppm
16.5 some clay.

20.0
20J) -- OvA ==2 ppm -

4-NC 1.5 11-18-30 POORLYGRADEDSANDWITH SILT,(SP-SM), light brown, dry, mediumdense to HNu = 0 ppm
21.5 dense, homogeneous.

25.0
25.0 - --

5-MC 1.0 19-30-50+ SILT. (ML), light brown, dry, herd, OVA = 0 ppmcemented, with white concretions and ._ HNu = 0 ppm
26.5 .. veins. /

END OF BORINGAT 26.5 FEET

-a

I

j_ 30'0--



PR()JECTNUMBER J BORINGNUMBER

LAO70022.S0.10 ] 164A-1 SHEET i OF 2

SOILBORINGLOG

PROJECTNAVYCLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIKDRILLING.INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEOUIPHENT HSA, 3-1/4" ID, 6-1/2' OD, INGERSOL-RANDTH-10

WATERLEVELS START 11/10/92 FINISH 11/I0/92 LOGGER C. POLITO

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_LL PENETRATION>_ TEST
mw_ _ o ,-,'- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,z,-.- LU MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING,DRILLINGRATE3:< ac > DRILLINGFLUID LOSS
_-LL UJ LUm 0 6'--6'--6' OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
_u_ i- _-_' o-- MINERALOGY
t='_¢j'_ _ I--7

Begin drilling at 09:00.

"1

5.0-- - --

q

m

_) ,o.o,o.o SILTY SAND (SM),dark brown, moist, -- HNu=0 ppm --;
1-MC 1.8 6-6-11-13 mediumdense, fine grained, trace mica. OVA=0 ppm

12.0

15.0-- -- -

20.0
20.0 Similar to 1-NC. -- HNu=3.0 ppm --

2-MC 1,5 16-20-22-25 , OVA=Oppm
22.0

25.0-- -- --

30.0 30.0
SANDY SILT (ML), brown, moist, very stiff -- HNu=I.0 ppm

3-MC 2.0 8-16-17-20 micaceous, fine grained sand. OVA=3.0 ppm
32.0

-w



PROJECTNUNBER BORINGNUNBER

' LA070022.50.'t0 164A-1 SHEET 2 OF 2

' BORINGLOG
SOIL

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLING METHODAND EOUIPNENT HSA, 3-1/4" ID, 6-1/2-" OD,INGERSOL-RANDTH-10

WATERLEVELS START 11/10/92 FINISH 11/10/92 LOGGERC. POLITO

SAMPLE STANDARD SOiLDESCRIPTION COMMENTS

PENETRATION>. TEST
_ 4, _?r _ RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR. DEPTHOF CASING,DRILLING RATE

> <_,,, LU MOISTURECONTENT,RELATIVE DENSITY_< a: > DR.[LLINGFLUID L°SS
wu... uJ LUm 0 6" --6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
,,¢c _- _-:E u_ MINERALOGY
I.U= z >-_ uJ_ (N)
[:::If,/3 _ }--Z rc m

40,0 40.0 Similar to 3-MC, hard. -- HNU=i.Oppm -

4-MC 1.5 20-20-25-28 OVA=Oppm
42.O

_ 45.0-- -- -

50.0 _
50.0 Similar to 4-NC. -- HNu=I.Oppm

5-MC 1.8 17-26-35-35 0VA=O ppm
52.0

55.0- - -

60.0
80.0 SANDY SILT TO SILTY SAND (NL-SN), - HNu=Oppm --

6-MC 1.9 11-14-22-23 brown, moist, very stiff to mediumdense, OVA=O ppmfine to mediumgrained sand.
62.0

Total Depth at 62.0 Feet.

).o



PROJECTNUMBER _ BORINGNUMBER

LAO7OO22.S0.10 I 164A-2 SHEET 1 OF 2

SOIL BORING LOG

PROJECTNAVYCLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIKDRILLING,INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-10

HATERLEVELS NOTENCOUNTERED START 11/11/92 FINISH 11/tl/92 LOGGER C. POL]TO

._ SAMPLE STANDARD SOILDESCRIPTION COMMENTS
o,u- PENETRATION__ TEST
_ _ c3 RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,zn- '"' DEPTHOF CASING, DRILLING RATE

> <w w MOISTURE CONTENT, RELAT.IVEDENSITY DRILLINGFLUID LOSS
3:< r,- > ORCONSISTENCY,SOIL STRUCTURE,w wm o 6"-6"-6' TESTSANDINSTRUMENTATIONI--L,L
,., n-. __ a. _- u _ MINERALOGY,,,= z >-= ,,,,":'. (U)
DO3 _ I--Z oc_

Staff drilling at 12:45.

5.0- -- --

1

) 10.0 10.0
SILTY SAND (SM),brown, moist, medium -- HNu=Oppm

12.0 1-MC 2.0 8-10-17-20 dense, fine to mediumgrained, trace mica.

15.0-- -- --

20.0
20.0 Similar to l-MC, very dense. -- HNu=Oppm --

2-MC 2.0 13-21-38-49 OVA=3.0 ppm
22.0

25.0-- -- --

30,0 30.0
SANDY SILT (ML),brown, moist, hard, fine -- HNu=Oppm

3-MC 2.0 23-36-40-40 grained sand, micaceous. OVA=2.Oppm
32.0



PROJECTNUMBER I BORINGNUMBER

ILAO70022.S0.10 164A-2 SHEET 2 OF 2

_) SOILBORINGLOG

pRoJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EgUIPNENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-t0

HATERLEVELS NOTENCOUNTERED START 11/11/92 FINISH 11/11/92 LOGGER C. POLITO
, , , , , ,, ,

-- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION> TEST
_ _ _o: cz: RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE

> <uJ gu MOISTURECONTENT,RELATIVE DENSITY:3:< ac > DRILLING FLUID LOSS
I-u. gu LUO] 0 6" -6"-6' ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
_-"'"" m- 0-5 _ MINERALOGYI.U=, z >-_ (N)

40.0
40.0 SILTY SAND (SM),brown, moist, very -- HNu=0 ppm -

4-MC 2.0 32-45-55-7'0 dense, fine grained. OVA=LOppm42.0

'_ 45.0-- -- -
f

50.0
50.0 POORLYGRADEDSAND WITH SILT -- HNu=0 ppm --

5-NC 2.0 20-45-50-gl J (SP-SM).,brown, moist, very dense, medium_ OVA=I.0 ppmto fine grained sand,
52.0

55.0-- -- -

60.0
80.0 SILTY CLAYSTONE (CL/ML), brown, moist, -- HNu=0 ppm --

6-NC 2.0 75-87-t00 hard, some fine grained sand. OVA=0 ppm _
-1OO/5"

62.0
Total Depth at 62.0 Feet.

85.0-- -- --



PROJECTNUMBER BORINGNUMBER
LA070022.S0,10 171A-1

SHEET 1 OF 2

-D SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRiLLiNG, iNC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEOUZPNENTHSA, 3-1/4"]0, 6-1/2" OD.INGERSOL-RANDTH-lO

MATERLEVELS START 10/12/92 FINISH 10/12/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
3r_ PENETRATION
o_ >_ TEST
_ _ _a: n- RESULTS. SOIL NAME,USCS GROUPSYMBOL,COLOR,

> "_LU UJ MOISTURE CONTENT, RELATIVE DENSITY ' DEPTH OF CASING,DRILLINGRATE·'r._ a: > DRILLING FLUID LOSS
wu.. LU LUre o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION,,a: _- __:E u-- MINERALOGY
"'_ 7 >-_ _ (U)C3f. D _ _-Z

Surficial material consisting of 2 inches of
bituminous pavement and 2 inches of Start drilling 13:15.
gravel subgrade.

5.0-- -- -

10.0 I0.0
SILTY SAND (SM), moist, brown, medium -- Sample headspace 0 ppm OVA and HNu -

1-MC 1.6 17-14-14-19 dense, fine grained, at 11.0and 10.5 feet.i

12.0

15.0-- -- --

20.0
20.0 J '., (SN), light brown to -- Sample headspace 0 ppm on OVA at --

2-MC 1.8 17-20-24-24 gray, moist,mediumdense. 20.5 and 21.0feet.
22.0

25.0-_ -- --

30.0 30.0
SANDY SILT (ML), brown, moist, very stiff., -- Sample headspace 5 ppm on OVA at --

· 3-MC 1.8 20-14-13-23 35%fine grained sand. 30.5 and 31.0 feet. ]
32.0

Similar to 3-MC, hard.
3A-MC 1.8 12-14-25-40

34.0



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 I 171A-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECTNAVYCLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-ELTORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA CALIFORNIA

DRILLINGMETHO0ANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD INGERSOL-RANDTH-10

WATERLEVELS START IO/12/92 FINISH 10/i2/92 LOGGER A. GIMURTU

'_ I SAMPLE STANDARD SOILDESCRIPTION COMMENTS
Oh I PENETRATION '>_ TEST

· ac 'DEPTHOFcASING,DRILLINGRATEo_ _ o RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
> _Zu_ uJ MOISTURECONTENT,RELATIVE DENSITY IT< ac > DRILLINGFLUID LOSS

_-u. LU WOO O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATIONo.=c _.. a__ uA MINERALOGY '
C3f/3 _ l--Z

-1

40.0
40.0 Similar to 3-MC, very stiff with more clay. -- Sample headspace 5 ppm on OVAat

4-MC 1.4 11-14-20-21 40.5and41.Ofeet. -1
42,0

Similar to 4-MC, hard.

4A-MC0.0 12-22-25-30
44.0

) 45.0-- - --

50.0 i
50,0 Similar to 4-MC, interbedded with layers of -- Sample headspace 0 ppm on OVA at -

5-MC 1.7 12-17-38-50 sandy, silty, and clayey materials. 50.5 and 51.0 feet. __
52.0

Similar to 5-MC.

5A-MC 1.7 10-45-36-50
54.0

55.0-- -- -

60.0
80.0 Similar to 5A-MC, -- Sample headspace 0 ppm on OVA at -

6-MC 2.0 17-38-43-50 60.5 and 61.0'feet.
62.0

Total DePth at 62.0 Feet.

85.0-- -- -



PROJECTNUMBER BORINGNUMBER

LAO70022.S0.10 172A-1 SHEET I OF 2

-J SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLING METHODANDEQUIPMENT HSA, 3-I/4" ID, 6-1/2" OD. GUSPECHBRAT-22

WATERLEVELS START 10/22/92 FINISH IO/22/92 LOGGER K. HUCKRZEDE

SAMPLE STANDARD SOIL DESCRIPTION I COMMENTS

_ PENETRATION>_ TEST SOIL NAME,USCSGROUPSYMBOL,COLOR,
_ _, o rr RESULTS DEPTH OF CASING,DRILL]NG RATE> z _j J.u MOISTURECONTENT,RELATIVE DENSITY

ac > -6"-6" DRILLING FLUID LOSSo. '_- TESTS ANDINSTRUMENTATION
o u_ z >'_ _ (N) MINERALOGY· _ I-- Z rY'

2 inches of asphalt at surface.
LEANCLAY WITH SAND (CL), dark brown, Start drilling at 08:15.
moist, stiff, fine grained sand,

L

5.0-- - -

p I0.0 10.0
SANDY LEANCLAY (CL), brown, moist, -- Headspace reading between sleeves, --

1-MC 1.7 6-33-50-70 hard, fine. grained sand. similar to background on OVA.
i_...0

L

15.0-- - -

20.0
20.0 POORLYGRADEDSAND WITHCLAY --

2-MC 1.0 70-19-17-46 (SP-SC), brown, moist, dense, finegrained.
22.0

LEANCLAY WITH SAND (CL), dark brown, Headspace reading similar to

2A-NC t.8 33-48-89-70 moist, hard. coarse to fine grained sand. background on OVA.

24.O

25.0-- - --

p 30.0 30-0 pOORLYGRADEDSANDWITH CLAY -- Headspace reading s_milarto ---J 3-MC 1.6 15-30-60-40 (SP-SC), light brown, moist, very dense, background on OVA.fine to mediumgrained.
32.0



.... i

PROJECTNUMBER BORINGNUMBER

LAOT0022.S0.10 172A-I SHEET 2 OF 2

t SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEQUIPHENT HSA, 3-t/4" ID. 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/22/92 FINISH 10/22/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION>_ TEST
_ _ o _ RESULTS SOILNAME,USCSGROUPSYMBOL,COLOR,zr,- "' MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE

<:[LU3:<[ a: > DRILLINGFLUID LOSS
_-u. gu gum o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION,',_ _ __ o_ MINERALOGYgu_ = >_ gub (N)
Of,_ _ I--Z n" _..W_'

40.0
40.0 CLAYEY SAND (SC), brown, moist, very -- Headspace reading 0.4 ppm on OVA. -

4-MC 1.8 31-52-92-147 dense, fine to mediumgrains.
42.0

SANDY LEANCLAY (CL).brown, moist,

4A-MC 1.9 ,:37-55-66-70 hard, fine to medium.grained sand. ..
44.0

45.0-- -- -

50.0
50.0 '- : -.,': -. -,Il (SW),yellow brown, -- Headspace reading 0.6 ppm on OVA, --

5-MC 1.8 24-26-30-53 dry to moist, very dense, particles between sleeves.subrounded.
52.0 L

55.0-- -- -

80,0 60.0 Same as 5-MC. -- -

6-MC 39-39-39-72
62.0

Total Depth at 62.0 Feet.

85,0-- -- --



PROJECTNUHBER [ BORIN6 NUNBER

LAO70022.RV I 173B-1 SHEI_T 1 OF 1

'"_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONWCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLIN6 HETHODAND EOUIPHENT HOLLOWSTEWAUGERS

WATERLEVELS START 10-20-92 FINISH 10-20-92 LO_ER H.UNDERNOOD

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
3=_- PENETRATION
o,_ >. TEST

UJm_ _> ._j LUa: RESULTS MOISTuRESOILNAME,coNTENT,USCSGROUPRELATIvESYMBOL,DENSITyCOLOR,DEPTH OF CASING,DRILLING RATEz-z o: > DRILLING FLUID LOSS
_" uJ_ ,,,,-n o ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
,',,_ _-_ _-x _ 6' -6' -6' -6' MINERALOGY

Surface material consists of
approximately 0.3' thickness of asphaltic.
pavement.

5.0
5,0 SANDY LEAN CLAY/SANDY FAT CLAY. - OVA = 0 ppm

1-MC 2.0 6-8-10-18 (CL/CH), brown, moist, very stiff. HNu= 0 ppm
7.0

10.0

-_J 10,0 -- Odor detected. Soil is discolored --
2-MC 1.5 8-11-20 SANDYLEAN CLAY/SANDY FAT CLAY.(CL/CH), greyish brown, moist, very stiff, slightly. Began drummingthese soilcuttings in separate drum.

11.5 fine grained sand. OVA= 30 ppm
HNu= 0 ppm

15.0
15,0 LEAN CLAYWITH SAND/FAT CLAY WITH -- OVA= >1000 ppm

3-NC 1.7 13-18-28-30 SAND. (CL/CH), grayish brown, dry to HNu = 100 ppmmoist, hard, fine grainedsand, with trace
17.0 of light brown stringers.

20.0 20.0
4-NC 1.5 13-20-31 SILTY SAND. (SM), grayish brown, dry to -- 0VA = 600 ppmmoist, dense, fine grained send, trace HNu = 100 ppm

21.5 micaceous crystals.

25.0
25.0 Similar to 4-MC. -- OVA= 500 ppm --

5-MC t.4 23-30-45-42 HNu= 100 ppm
27.0

END OF BORINGAT 27.0 FEET

__ 30.0-- -- --



PROJECTNUMBER JBORINGNUI4BER

LAO70022.RV I 175B-1 SHEET I OF 1

SOTLBORINGLOG
/

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA CALIFORNIA

DRILLING NETHODAND EOUZPNENTHOLLONSTEM AUGERS

MATERLEVELS START 10-30-92 FINISH 11-2-92 .OGGER J.FRIZENSCHAF

3t_ SAMPLE STANDARD SOiL DESCRIPTION COMMENTSPENETRATION
TEST

_--" ..J c3 >- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

i_ ._ r,- DEPTH OF CASING, DRILLING RATE

_..m '" MOISTURECONTENT,RELATIVE DENSITYm> --,..u > DRILLING FLUID LOSS
,,, ,,,m o ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONa_:_ _ 6" -6' -6' -6" MINERALOGYWI-- l--

v I--Z

Surface material consists of 6"
thickness of asphalt pavement over
1-foot thick silt material, dark brown,
plastic.

5.0
5.0

1-MC 1.5 10-15-20 SILT. (ML), light brown, moist, very stiff, OVA = 400 ppmhomogeneous. HNu= 70 ppm -_6.5

10.0

_ 10,0 _ANDY SILT. (ML), light brown, moist, very OVA= 1OOOppm2-MC 1.5 stiff, homogeneous. HNu = 70 ppm '
12.0

2-MC 1.0 13-15-25 SANDY SILT. (ML), light brown, dry, very Floating product at ,o _,=,,=,+of _=,,-,+hstiff to hard, homogeneous, with calcerous
13.5 concretions and gray stains.

t5.0
15,0 15.0' to 16.0': - OVA = 1000 ppm

3-MC 2.0 20-28-32-41 SILT. (ML),light brown, dry, hard, HNu = 70 ppm
homogeneous, with calcerous concretions,

17.0 cementation.
16.O'to 16.5':
Similar to above with lens of _ -_
SAND. (SM), light gray, moist,
homogeneous.
16.5' to 17.0':

20,0 20'0 SILT. (ML), dark brown, moist, - OVA = I000 ppm --

-_ 4-MC 1.5 20-25-37-41 -_ homogeneous, plastic. HNu = 90 ppm
(ML),light brown, moist, hard,

22.0 homogeneous, slightly plastic.

25.0
25.0 - --

5-MC 1.5 26-42-50+ SILT. (ML), light brown, dry, hard, _j OVA = >tO00 ppmcemented, homogeneous with gray stains HNu = 40 ppm
26.5 ._ and white streaks. ,..

ENDOF BORINGAT 26.5 FEET

') 30'0 .... .



PROJECTNUMBER I BORIMGNUMBER

LAO7OO22.RV I 176B-I SHEET 1 OF 1

] SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATION MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPMENT HOLLOWSTEM AUGERS

MATERLEVELS START 11-2-92 FINISH ll-2-g2 LOGGER J.FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
31:1-'

c{," PENETRATION>_ TEST

mWW.,., _ <[ZOL_ CC RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> '" MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLING RATE:Z:'_ _ :> DRILLING FLUID LOSS
a.ac_-u' LU_ a_LUmx(_O 6' -6' -6' _6' MINERALoGyORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
C3(/3 _ _Z

Surface material consists of 6"
thickness of asphalt pavement over dark.
colored silt material.

5.0
5,0 SILT. (ML),dark brown, moist, very stiff, - OVA = >1000 ppm

I-MC 1.5 10-10-11-20 homogeneous. HNu = 20 ppm
Free product at 6.5 feet (soil is

7.0 soaked).

10.0

ij 10,0 SILT. (ML), dark brown, moist, very stiff to - OVA = >tO00 ppm2-MC 1.5 9-1g-20-26 hard, homogeneous, with white streaks. HNu = 45 ppm
Soil at 10.0 feet nearly saturated with

12.0 free product.

15.0

15.0 15.0' to 16.0': - OVA = >1000 ppm
3-MC 1.5 15-30-35 SILTY SANDWITH GRAVEL. (SM), light to HNu = 120ppm

- 16.5 dark brown, moist, dense, homogeneous,
fine grained sand, gray stains.
16.0' to 16.5':
SILT WITH GRAVEL. (ML), light to dark
brown, moist, hard, homogeneous.

20.0
20,0 -- OVA = >1000 ppm -

4-MC 1.5 17-50-50+ SILT WITH GRAVEL. (ML),lightbrown,dry, HNu = 120ppmhard, homogeneous, with gray stains,
'_ 2t.5 cemented at 21 feet (hardpan).

25.0
25.0 SANDY SILT. (ML), light brown, moist, hard, -- OVA = >1000 ppm

26.5 5-MC 1.5 27-40-50 cemented (hardpan), black stains. HNu = 120 ppm
ENDOF BORINGAT 26.5 FEET

]_./ 30.0 - - -



PROJECTNUMBER JBORING NUNBER

LAO70022.RV J 179B-1 SHEET 1 OF 1

-'_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING tNC, LA HABRA, CALIFORNIA

DRILLINGHETHODANDEQUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 10-16-92 FINISH 10-16-92 LOGGER H.UNDERWOOD

3=_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION

m..._w _ o cc RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF.CASING,DRILLING RATE
>_ TEST

_ > z_ LU MOISTURECONTENT,RELATIVE DENSITYz._ a: _ > DRILLING FLUID LOSS
_-u. ,,, LUm O ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION

o_x _ 6' -6' -6' -6" MINERALOGYo._' r-_ >._ LU,_-.W_ ILL
Of,/) _ I--Z

Surface material consists of
approximately 0.4' thickness of asphaltic.
pavement.

Dark discolored layer with slight odor at;
-2.5'.
OVA = 4 ppm
HNu = 130ppm

5.0
5,0 SiLT o n (ML),brown, moist, stiff, - OVA =2ppm --

1-MC 1.4 18-9-10 WITH'._ANu. HNu = 250 ppm
6.5 fine grained micaceous sand, trace clay.

I0.0

10.0 -- Second Hole: -
2-NC 1.5 8-15-20 SILTY SAND. (SM), light brown to brown,dry to moist, mediumdense, fine grained OVA = 0.5 ppm

11.5 micaceous sand. HNu = O ppm '_

15.0
15.0 SILTY SAND. (SM), olive gray to brown, -- OVA = 0 ppm -

3-MC 1.1 15-32-50-50+ moist, very dense, fine grained micaceous HNu= 20 ppmsand.
!17.0

20.0
20,0 -- OVA= 0 pprn -

4-MC 1.2 12-26-50+ Similar to 3-MC. HNu= O ppm
21.5

25.0
25.0 -- OVA= 0 ppm -

5-MC 10-26-50+ pOORLYGRADEDSAND WITH SILT.(SP-SM), brown, dry to moist, Very dense, HNu= 0 PPm
26.5 fine to mediumgrained sand, with

micaceous crystals. /-
ENDOF BORINGAT 26.5 FEET

I

30,0- - -



IPROJECTNU!4BER BORINGNUMBER

LAO70022.S0.10 186A-1 SHEET I OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-I/4" ID, 6-1/2" OD,INGERSOL-RANDTH-10

WATERLEVELS START 10/19/92 FINISH lO/lg/g2 LOGGERA, GIMURTU

x_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION

LU..,O_ _' O >-r,- RESULTsTESTSOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE
_ > z_ '" MOISTURECONTENT,RELATIVE DENSITY-r< ac ,.u > DRILLINGFLUID LOSS
_-" cu ,,,co o 6'-6'-6" OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATION
·,_ _- _-_ o_ MINERALOGYw_ z )-_ (N)

Surficial material consisting of 2 inch
bituminous pavement and approximately 2 Start drilling at 09:00.
inches of subgrade stone.
I-2' SANDYSILT (ML), dark brown, moist,
tine grained sand, clay present.

q,
5.0- -- --

} I0.0 10.0
SILT (ML),reddish brown, moist, very stiff, -- Sample headspace 2.0 ppm with OVA.an(T'

1-ME_ 2.0 8-14-15'-17 some fine sand rich layers, distinctive HNufrom sleeve at 11.5feet.remnant soil structure.
12.0

15.0- -- --

20.0
20.0 WELLGRADEDSAND (SH), light brown to -- Sample headspace 2.0 ppm with OVAanS-

2-MC 1.8 6-16-17-25' gray, moist, mediumdense, samplegrades HNufrom sleeve at 21.5feet.coarser with depth.
22.0

25.0-- -- --

30.0 30.0
Similar to 2-MCi very dense. -- Sample headspace 2,0 ppm with OVAan(i-

3-MC 1.9 20-35-60-55 - HNu from sample at 30.0 feet.
32.0



PROJECTNUMBER I BORINONUMBER

LA070022.S0.10 I 186A-i SHEET 2 OF 2

-_ SOILBORINGLOG

PROJECT_,AVYCLEANRCR_FACILITYASSESSMENT LOC*T_O,MCAS-ELTORO
E'EVAT_ON OR_,._,GCONTRACTORBEYLIKDRILLING.,NC..LAHABRA.CAL,_ORNIA
OR,U,N_MET,OD_NO_OUIPMENTHSA._-,."ID._-,,2"OD.,NGERSOL-RANOTH-,0

-- SAMPLESTANOARD SOILDESCRIPTION COMMENTS
_ _ENETR_TION>_ TEST
_ _ o ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,zac DEPTHOFCASING,DRILLINGRATE

> .,_,,, '" MOISTURECONTENT,RELATIVE DENSITY-r._ ac > DRILLINGFLUIDLOSS
_-u. LU ,,,CO 0 6'-6'-6' OR CONSISTENCY, SOIL STRUCTURE. TESTS AND INSTRUMENTATION
·,cc =-x _ MINERALOGY
u.l:_ _ >-_ _ (U)Of¢_I _ I--Z

40.0
40.0 Similar to 3-NC. -- Sample headspace 3.0 ppm with OVA --

4-MC 1.9 15-26-35-40 fromsampleat 41.5feet.
42.0

'D 45.0- -- --

50.0
50,0 SILTY SAND (SM),brown, moist, dense, -- Sample headspace 9.0 ppm with OVA --

5-MC 2.0 14-23-25-40 fine to mediumgrained, from sample at 51.5 feet.
52.0

55.0- _ --

1

1

60.O
80.0 Similar to 5-mc, very dense. - Sample headspace 1.0ppm at 60.0 feet.-

- 6-MC 1.8 14-100-100
62.0

Total Depth at 62.0 Feet.

/j, 85.0- - --

1



PROJECTNUMBER IBORINGNUMBER

ILAO70022.S0.I0 187A-1 SHEET ! OF 2

SOiLBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING. INC.. LA HABRA, CALIFORNIA

DRILLINGMETHODAND EgUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

HATERLEVELS START 11/9/92 FINISH li/9/92. LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_ PENETRATION>. TEST
_ _ _a: a: RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE

> ._,,, uJ MOISTURECONTENT,RELATIVE DENSITY
:3:< '"' > ORCONSISTENCY,SOIL STRUCTURE, DRILLINGFLUID LOSS_ uJ ,,,m o 6'-6'-6" TESTS AND INSTRUMENTATIONo-a: __ o__ cJ_ MINERALOGY
I.U= Z _'_ gU,? (N)
I--IU) _ I--Z

Start drilling at 09:35. 1

POORLY GRADED SAND WITH SILT
(SP-SM), brown, dry to moist, fine to

mediumgrained, micace0us.

5.0-- -- --

10.0 10.0
POORLYGRADEDSAND WITH SILT -- Headspace reading 0.5 ppm on OVA, -

1-MC 1.4 15-24-24 (SP-SM), brown, dry to moist, medium between sleeves.dense, fine to mediumgrained, micaceous.
12.0

15.0-- -- --

20.0
20.0 POORLYGRADEDSAND (SP), brown, dry, -- Headspace reading 0.8 ppm on OVA, -

2-MC 0.8 15-16-87 very dense, fine grained, micaceous, between sleeves.
22.0

25.0-- ELASTIC SILT WITHSAND' (MH),brown, -- _
moist, fine grained sand, micaceous.

._ 30.0 30.0
POORLYGRADEDSANDWITH SILT -- Headspace reading 0.6 on OVA,betweeff'

- 3-MC 1.5 20-20-26 (SP-SM), brown, moist, mediumdense, fine sleeves.grained, micaceous.
32.0



PROJECT NUMBER iBORING NUMBER

LAO7OO22.S0.10 I187A-1 SHEET 2 OF 2

-) SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATION.MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, ]NC., LA HABRA, CALIFORNIA

DRILLING.EmODANDEOUlPMENTHSA.3-,/4"ID.6-,/2"OD.GUSPECHBRAT-22
WATERLEVELS START 11/9/92 FINISH '1/9/92 LOGGER K. HUCKRIEDE

- SAMPLE STANDARD SOILDESCRIPTION COMMENTS
_. PENETRATION-- >_ TEST

_ _> o ac RESULTS SOIL NAME,coNTENT,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATEz_ uJ MOISTURE RELATIVE DENSITY_ ac w > DRILLINGFLUID LOSS
_u. ,,, ,,,m ORCONSISTENCY,SOILSTRUCTURE,o . 6"-6"-6" TESTSANDINSTRUMENTATIONa_ac __ a__ (--)_ MINERALOGY,,,= :. >= ,,,_ (N)
O(13 _ t--Z

,-H

40.0
40.0 ELASTIC SILT WITH SAND (MH),brown, - Headspace reading 5.0 ppm on OVA, --

4-MC 0.6 87 moist, hard, fine grained sand, micaceous, between sleeves.

42.0 t

-

50.0
50.0 LEAN CLAY WITH SAND (cL), brown, moist, -- Headspace reading 0.3 ppm on OVA. -

5-NC 1.5 33-21-34 hard, fine to medium grained sand.
52.0

55.0 -- -- -

60.0
60.0 ELASTIC SILT WITH SAND (MH),brown, -- _

6-MC 1.0 44-32 moist, hard, fine grained sand, micaceous.
62.0

Total Depth at 62.0 Feet.

'"_j 85.0-- -- -



I

PROJECTNUMBER I BORING NUMBER

L_OZOO22.SOJg I I{}{}A-} · SHEET I OF 2

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODAND EOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD.GUSPECHBRAT-22

WATERLEVELS START 11/10/92 FINISH 11/10/92 .LOGGER K. HUCKRIEDE

_ SAMPLE PENETRATIoNSTANDARDSOILDESCRIPTION COMMENTS
-J TEST

rr RESULTS DEPTHOF CASING,DRILLING RATEuJm _ _ o >- SOIL NAME,USCSGROUPSYMBOL,COLOR,
> z L_ "' MOISTURECONTENT,RELATIVE DENSITY"r < r,- > ' DRILLING FLUID LOSS

', ,,, uJ co o 6' -6' -6' ORCONSISTENCY,SOIL STRUCTURE,
,-,n.- _- a._ wu_ TESTSANDINSTRUMENTATIONw ::) z >' ::::' _ (N) MINERALOGY

5.0 -- POORLYGRADEDSAND (SP), brown, dry, -- _
fine to mediumgrains, micaceous.

T) 10.0 10.0
'- - : - ;', -. Il (SW),tan, moist to -- Headspace reading 10.0 ppm on HNu,5.O-

1-MC 1.2 30-25-50 wet, dense, ppm on OVAbetween sleeves.
12.0

I

15.0-- -- -

20.0 20.0
SILTY SAND (SM),brownish gray, moist, -- Headspace reading 50.0 ppm on OVA, --

2-MC LO 34-40-35 dense, fine to mediumgrains, micaceous, between sleeves.
22.0

25.0-- -- --

" ELASTIC SILT WITH SAND (MH),brown,
/ moist, fine to mediumgrained sand.

30.0 30.0
ELASTIC SILT WITH SAND (MH),brown, -- Headspace reading 4.0 on OVA, between'

3-MC 1.3 30-78-36 moist, hard, fine to mediumgrained sand. sleeves.

32.0 ._



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 I 188A-t SHEET 2 OF 2

SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EI3UIPMENTHSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

NATERLEVELS START 11/10/92 FINISH 11/10/92 LOGGERK. HUCKRIEDE

_ SAMPLE STANDARD SOILDESCRIPTION COMMENTSPENETRATION
o_ >_ TEST
_{w _ c3 ec RESULTS SOiL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE

z_ '" MOISTURECONTENT,RELATIVE DENSITY> DRILLING FLUID LOSS
3:,_ a: ORCONSISTENCY,SOIL STRUCTURE,_-u. L.U ,,,a3 O 6" -6" '6" TESTS AND INSTRUMENTATIONo._,- __ o_:z c_ MINERALOGY
"'= z >-_ LU_ (N)
D(/) _ {'--Z rr'_

40.0 40.0 kiELL GRADEDSAND (Ski), tan, dry to -- Headspace reading 140 ppm on OVA, -

-_ 4-MC t,1 18-28-67 moist, very dense, grains are subangular between sleeves.shaped,
42.0

45,0 -- -- -

50.0
50,0 SILTY SAND (SM), brown, moist, medium -- Headspace reading 0.5 ppm on OVA, --

5-MC 1.2 27-18-27 dense, fine grained, micaceous, between sleeves.
52.0

55.0-- -- -

60.0
80.0 Similar to 6-MC, light brown, dry to moist, -- Headspace reading 10.0ppm on OVA, -

6-MC 1.4 12-18-26 between sleeves.
62.0

Total Depth at 62.0 Feet.

85.0-- -- -



I

PROJECTN_JI4BER I BORINGNUMBER

[AO70022.RV I 193B-1 SHEET I OF 1

-'_ SOILBORINGLOG ,

PROJECTNAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTOR BEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HOLLOWSTEM AUGERS- FAILING F-lO

WATERLEVELS NOT ENCOUNTERED START 11-6-92 FINISH 11-6-92 LOGGER B.HARDESTY
,r

3: _ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
TEST SOIL NAME,USCSGROUPSYMBOL.COLOR,

o _ >- RESULTS DEPTHOF CASING,DRILLING RATE
> z _ ,,, MOISTURECONTENT,RELATIVE DENSITY> DRILLING FLUID LOSS

O
_. ac _. ORCONSISTENCY.SOIL STRUCTURE,uuA _ A 6"-6'-6'-6" TESTS ANDINSTRUMENTATION

_u_ _ _ >- _ _ __ MINERALOGYor/3 _ i--z ac_

Surface material consists of 6" thick
concrete.

5,0 -- -- -

6.5

I-MC 1.4 3-17-20 _ (SC), dark brown, moist, OVA= 2 ppmmediumdense, fine grained sand. HNu= 0 ppm8.O

10.0

_D 10,0 _ (Sc), brown, moist, medium -- OVA= 0 ppmi 11.5 2-MC 1.3 9-16-22 , { dense, well graded sand. HNu= 0 ppm

15.0
15'0 _ (SC), brown, moist, medium -- OVA= 0 ppm '

3-MC 1.2 6-8-12-17 dense, fine to mediumgrained sand. HNu= 0 ppm
17.O

20.0
20,0 -- OVA = O ppm -

4-MC 1.3 16-23-27 SANDY LEANCLAY. (CL), grayish brown,moist, hard, fine grained sand, distinct HNu= 0 ppm
21.5 layering.

25.0
25.0 -- -

5-MC 1.3 12-17-24 (CL), brown, moist, OVA = 0 ppm
26.5 very stiff, fine to coarse grained sand. HNu = 0 ppm

_1 ENDOF BORINGAT 26.5 FEET

D 30.0-- - -



PROJECTNUMBER _ BORINGNUMBER

LAOTOO22.RV I 196B-I SHEET 1 OF I

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC. LA HABRA, CALIFORNIA

DRILLING METHODAND EQUIPMENT HOLLOWSTEM AUGERS

HATERLEVELS START 11-4-92 FINISH 11-4-92 LOGGER J.FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_,, PENETRATION>. TEST

_ >_ c3"*LU aC RESULTS MOISTURESOIL NAME,coNTENT,USCS GROUPRELATIVESYMBOL,DENSITYCOLOR,
z..,- LU DEPTHOF CASING,DRILLING RATE

> DRILLING FLUID LOSS-I-_[ nr
_-,, ,,, ,,,cD o ORCONSISTENCY,SOIL STRUCTURE,
el,',' __ a.x _ 6" -6" -6' -6' MINERALOGY TESTS AND INSTRUMENTATION

Surface material consists of 6" thick
concrete Over SILTY SAND (SM),dark .
brown, dense, homogeneous to 5 feet of
depth,

5.05.0 - --

1-MC t.5 3-6-18 SILT. (ML), dark brown, moist, very stiff, OVA = 0 ppm
homogeneous, with micaceous particles -_ HNu = O ppm

' 6.5 present, slight plasticity.

10.0
-'-_ i0.0 - --

2-MC 1.5 5-10-20 10.0' to 10.5' OVA = 0 ppmSILT. (ML),dark brown, dry, stiff to very HNu= 0 ppm
11.5 stiff, homogeneous, with white streaks. -_

!0.5' to !1.0; WELL GRADEDSANDWITH
SILT. (SM-SM), light brown, dry. medium '
dense, homogeneous.
Il0' to 11.5':
POORLYGRADED SAND WITH SILT,

15.0 (SP-SM), light brown, dry, medium dense,
15.0 homogeneous, -- _

'"-5 OVA = 0 ppm3-MC 2.0 13-13-15-17 ILT. (ML), light to dark brown, moist, very HNu = 0 ppm
stiff, homogeneous, with white streaks and

17.0 piety r' tong greenish particles, fairly
plastic.

20.0
20.0

4-MC 1.5 9-15-25 POORLYGRADEDSANDWITH SILT. OVA= 0 ppm --
21.5 (SP-SM), light brown, dry, mediumdense, HNu = O ppm

homogeneous.

25.0
25.0 - --

5-MC 1.5 40-40-80+ NELL GRADEDSANDWITH GRAVEl. (SM), OVA = 0 ppm
light brown to light gray, dry, very dense, HNu = 0 ppm

26.5 .. homogeneous. _
END OF BORINGAT 26.5 FEET -_

/

_ 30.0 ....



PROJECTNUMBER BORINB NUMBER

LAO70022.RV 199B-1 SHEET I OF 1

_'_ SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILL]NB CONTRACTORBEYLIK DRILLING 1NC,LA HABRA, CALIFORNIA

DRILLING METHODAND EOUIPNENT HOLLOWSTEM AUGERS

HATERLEVELS START 10-21-92 FINISH 10-23-92 LOGGERH.UNDERWOOD

z_ SAMPLE STANDARD SOIL DESCRIPTION .COMMENTSPENETRATION
o_._. >_ TEST

_ _ _a: r,- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,
> .,_,,, "' MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE-r,_ ec > DRILLING FLUID LOSS

,,ac_u' uJA ,,._"'°3 _° 6' -6' -6' -6 ' MINERALoGyORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
O(/3 _ I--Z

Surface material consists of
approximately 0.3' thickness of asphaltic_
pavement.

5.0

5.0 sILTY SAND. (SM),brown, dry to moist, -- OVA = 2 ppm --
1-MC 1.8 7-7-8-15 mediumdense, fine to mediumgrained HNu = O ppm

7.0 sand, micaceous crystals, 15%-20Z silt.

10.0 I0.0

-_'_ 2-MC 1.5 7-11-22 Similar to 1-MC. except >20% silt. - OVA = 0 ppm --HNu = 0 ppm_.,/
I 11.5

15.0
15.0 SILT. (ML), brown, moist, hard, clayey, -- OVA= 0 ppm -

3-MC i.2 11-25-27-28 <5%fine grained sand, light brown HNu = O ppmstringers.
17,0

2O.O
20.0 J -- OVA = 0 ppm -

4-NC 1.1 12-28-28 SILT WITH SAND. (ML),brown, moist, hard,
21.5 ; fine grained sand. HNu = 8 ppm

25.0
25.0 -- Cobble in shoe of split spoon. --

5a-MC 0.3 13-25-39-50
27.0

SILT. (ML), brown, moist, hard, <5% fine OVA = 0 ppm
5b-NC 1.6 33-50-70+ grained sand. HNu = 6.5 ppm

2_0
END OF BORINGAT 29.0 FEET

_j_ 30.0 -- -- --



PROJECTNUMBER I BORINGNUMBER

LAO70022.RV I 202B-1 SHEET 1 OF 1

-'_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATiON.MCAS-EL TORO

ELEVATION DRILLIN6 CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODANDEQUIPMENT HOLLOWSTEMAUGERS

WATERLEVELS START 10-22-92 FINISH 10-22-92 LO6GER H.UNDERWOOD

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
3_ I"-

o,u. PENETRATIONw >_ TEST
_ _ _m o: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE> ._,,, '" MOISTURECONTENT,RELATIVE DENSITY:z:,_ a: > DRILLING FLUID LOSS
wu. uJ_ ,,,n_ o ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
W_ ZI.L 6'-6'-6'-6' MINERALOGYC3U3 _ Z

Surface material consists of
approximately 0.3' thickness of asphaltic-.
pavement.

5.0
5.0 SILT. (ML),brown to grayish brown, dry to OVA = 0 ppm

1-NC 1.2 13-21-21-35 moist, hard, clayey, <5_ fine grained sand, HNu - 0 ppm
7.0 micaceous crystals.

10.0

._ 10'0 - OVA = O ppm --
2-MC 0.8 10-15-34 SILT WITH SAND. (ML), brown, dry tomoist, hard, fine grained sand, micaceous HNu = 9 ppm

11.5 crystals, trace light brown stringers.

15,0
15,0 Similar to 2-MC, except with less sand and - OVA = 0 ppm -

3-MC 0.7 15-21-30 more micaceous crystals. HNu = 0 ppm

16.5 t

20,0 20.0
PO_QF{LYGRADEDSANDWITH SILT. - OVA = 0 ppm

4-MC 2.0 17-21-25-40 (SP-SM),brown, dry to moist, dense, fine HNu= 18ppm
22.0 grained sand, micaceous crystals.

25.0

25-0 pOORLYGRADEDSAND. (SP), light brown, - OVA = 0 ppm -
5-MC 2.0 19-26-26-30 dry, dense, fine to mediumgrained sand, HNu = 0 ppm

27.0 with trace micaceous crystals.
END OF BORINGAT 27'.0FEET

_,_._ 30.0 -- - -



PROJECTIdUNSER I BORIN6 NUMAR

LAO70022.RV I 205B-1 SHEET 1 OF 1

._ SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATION .NCAS-ELTORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODANDEQUIPMENT HOI'LONSTEM AUGERS

HATERLEVELS START 10-15-92 FINISH 10-15-92 LOGGERH.UNDERWOOD

_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
c{,u- -J >. TEST

a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE_ ZOa: uJ MOISTURECONTENT,RELATIVE DENSITY3:< <_LU :> DRILLING FLUID LOSS
ujm o ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATIONt-. L/. 1.1.1_

_. ,n-- _Zll]_' O.-X (..3_ 6'-6'omuu_ _ _-z>-_ _g -0' -6' MINERALOGY

Surface material consists of SILT WITH
SAND (ML), dark brown, dry to moist,
clayey.

5.0
5.0 -- OVA= 2 ppm -

1-MC 1.5 13-30-42 SILT WITHSAND. (ML),brown and darkbrown, dry, hard, fine grained sand, trace HNu= 0 Ppm
6.5 organics, light brown substance in

- microfractures, trace micaceous crystals,
friable.

25-28-38-40 SILT WITH SAND· (ML), brown, dry to ppm

10.0
m.O m

OVA 0

2-MC 1.7 moist, hard, clayey, trace micaceous HNu = 0 ppm
crystals, friable, light brown substance in

12.0 microfractures.

15.0 15.0 SILTY SAND. (SM), brown, dry, medium -- OVA = 0 ppm
3-MC 1.5 6-15-30 dense, fine _rained sand, approximately HNu= 5 ppm

16.5 20Z silt, <5Z clay, micaceous crystals,
trace light brown substance found in
microfractures.

20/) 20'0
SILT WITH SAND, (ML), brown, moist, hard, OVA = 0 ppm

4-MC 1.9 20-25-26-48 clayey, trace micaceous crystals and light HNu = 5 ppm __brown substance in microfractures, friable,
22-0 similar to 2-MC. J

25.0
25.0 - OVA = 0 ppm '-

5-MC 1.5 7-27-28 POORLYGRADEDSAND WITH SILT.(SP-SM), brown, moist, dense, fine to HNu= 4 ppm
- 26.5 mediumgrained sand, with micaceous __

crystals. /_
END OF BORINGAT 26.5 FEET

· 1%.

3°'°-



PROJECTNUMOER JBORINGNUMBER

LAOTOO22.RV I 208B-1 SHEET 1 OF 1

-'_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODANDEQUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 10-14-92 FINISH 10-14-92 LOGGER H.UNDERNOOD

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
z_- PENETRATION

TEST
o,_ -- o >- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
_ '_ z n. _' DEPTHOF CASING,DRILLING RATE

> .q,_ '" MOISTURECONTENT,RELATIVE DENSITY DRILLING FLUID LOSS
:z:.( n- > ORCONSISTENCY,SOIL STRUCTURE,_-u_ ,,, LUm O TESTS ANDINSTRUMENTATION
a.a: _-__ "=[ c_A 6' -6' -6' -6' MINERALOGYuJ_ >-_ ,,,_
¢:3 (J3 Z_Lm.._ I-'-Z rr m

Surface material consists of
approximately 0.4' thickness of asphaltic-
pavement.

5.0
5.0 -- OVA= 0 ppm -

1-MC 1.5 5-5-11 SILTY SAND. (SM),brown, moist, mediumdense, fine to mediumgrained sand, trace HNu= 360 ppm
6.5 micaceous crystals.

10.0

'-_ 10'0 Similar to 2-MC, except dense. -- OVA= 0 ppm -2-MC 0.8 6-7-16-50+ HNu= 7'00 ppm
12.0

15.0
15.0 pOORLyGRADEDSAND WITHGRAVEL. -- OVA = 0 ppm -

3-MC 1.5 15-31-50+ (SP}, brown and light brown, dry to moist, HNu = 320 ppm
16.5 very dense, fine grained sand. fine gravel,

no micaceous crystals, <5% silt.

20.0
20.0 Similar to 3-MC, except dense. -- OVA = 0 ppm --

4-MC 1.9 15-31-35-40 HNu = 160 ppm
22,0

25.0
25.0 -- OVA = O ppm --

5-MC 1.5 19-22-31 POORLYGRADEDSANDWITH SILT.(SP-SM),.light brown, dry to moist, dense, HNu = 320 ppm
26.5 fine to coarse grained sand, no micaceous

_ crystals. /-
END OF BORING AT 26.5 FEET

D 30,0- -- -



PROJECTNUMBER ] BORINGNUMBER

LAO70022.RV I 211B-1 SHEET I OF 1

-'_ SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATiON.MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HOLLOWSTEM AUGERS

MATERLEVELS START 10-12-92 FINISH 10-12-92 LOGGER H.UNDERNOOD

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
·,,_i-. PENETRATION
o_ >. TEST
_ _ [:3 n- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,zn- LU MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLING RATE

'¢[ U.I-,-._ _: > DRILLING FLUID LOSS

_ ,,, ,,,03 o ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION__ ,,x o_ 6'-6'-6'-6' MINERALOGY

Surface material consists of fine grained
silty sand, brown, slightly moist, with
organic material (grass, etc.).

5.0
5.0 - OVA= 9 ppm --

-_ 6.5 1-MC 1.5 4-5-15 SILTY SAND. (SM),brown, moist, mediumdense, fine grained sand, approximately HNu = 18ppm
5% gravel, micaceous crystals.

J

10.0
---_ I0.0 pOORLYGRADEDSANDNITH SILT. -- OVA = 40 ppm --

J 2-MC 2.0 6-15-20-25 (SP-SM), light brown to brown, moist, HNu = 0 ppm ._
mediumdense, fine grained sand,

12.0 micaceous crystals, no gravel.

!_0 15'0 POORLYGRADEDSANDWITH CLAY. -- OVA = 4 ppm --"

3-MC 2.0 10-16-21-30 (SP-SC), brown, moist, dense, fine grained HNu = 2 ppmsand, micaceous crystals, more clay -1
17.0 grading downwards (~10%clay).

20.0
20.0 -- OVA= 6 ppm -CLAYEY SAND. (SC), brown, moist, dense,

4-MC 2.0 13-20-31-41 fine grained sand, light brown cementing HNu= 2 ppm
substance in microfractures, <5X gravel.22.0

25.0
25.0 POORLYGRADEDSAND NITH SILT AND -- OVA= 1 ppm --

5-MC 18-20-23-30 GRAVEL. (SP-SM), brown, dense, fine to HNu= 5 ppm
mediumgrained sand, small to medium

27.0 gravel trace miac ceuso crystals.
END OF BORINGAT 27.0 FEET

-_ 30.0 - - -

Jq



PROJECTNUMBER I BORINGNUMBER

LAO7OO22.RV I 214B-I SHEET 1 OF 1

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONNCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGNETHODAND EQUIPMENT HOLLONSTEM AUGERS .

HATERLEVELS START 10-12-92 FINISH 10-12-92 LOGGER H.UNDERHOOD

z_ SAMPLE STANDARD SOIL DESCRIPTION CONNENTSPENETRATION

_'_ _ o >_ TEST

i_ ec RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE

> z_ '" NOISTURECONTENT,RELATIVE DENSITYac > DRILLINGFLUIDLOSS
LU_ WOO O ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION

_ >-::>°'=:_o_ 6'-6'-6'-6" MINERALOGYt--Z

Surface material consists of
approximately 0.4' thickness of asphaltic..
pavement.

5.0
5'0 POORLYGRADEDSANDNITH SILT. -- OVA = 100 ppm --

I-NC 1.5 5-9-10-19 (SP-SM), light brown, moist, mediumdense, HNu = 0 ppm
fine to mediumgrained sand, micaceous

7.0 crystals.

10.0

10.0 - OVA = >1000 ppm --
2-NC 1.5 8-16-30 Similar to t-NC, except dense, fine grained HNu = 0 ppm

' 11.5 sand.

-t

-q

15.0 15.0 Similar'to 2-_MC. - OVA = >1000 ppm --

3-NC 2.0 8-23-34-40 HNu=0 ppm
17.0

2010 20.0
Similar to 3-MC, except fine to coarse - OVA = >1000 ppm

-4 4-NC 2.0 15-15-'28-31 grained sand. HNu = O ppm
22.0

J

8.0 25-0 5-MC 1.5 11-16-22 SILTY SAND. (SM),light brown to brown, - OVA = >1000 ppmmoist, mediumdense, fine grained sand. HNu = 0 ppm- 26.5
END OF BORINGAT 26.5 FEET

_._ 30.0-- - --



I PROJECTNUMBER BORING NUMBER

LAO7OO22[RV I 220B-1 'SHEET I OF 1

-_ SOILBORINGLOG

PROJECT NAVY CLEANRCRA FACILITY ASSESSMENT LOCATiON.MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODAND EOUIPNENT HOLLOWSTEM AUGERS

WATERLEVELS START 10-29-92 FINISH 10-29-92 LOGGER J.FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
31--

o u._ IPENETRATIONTEST
-J o >' RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,_ ._ z_ cc DEPTHOF CASING,DRILLING RATE
> <[_ '" MOISTURECONTENT,RELATIVE DENSITY:z:<["' cc > DRILLING FLUID LOSS

wa. ,,, ,,03 o ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION,, :z u-- 6' -6' -6' -6' MINERALOGY
IJU;_ ELL
r"_ [/3 _ I--Z cc,.,-L._

Surface material consists of 1-2" thick
asphalt layer over fine grained silty
sand.

5.0
5.0

i-MC 1.5 9-10-21 5.0' to 6.0': OVA= 0.4 ppmSILTY SAND. (SM),light blown, dry, HNu = 0 ppm
6.5 mediumdense, homogeneous.

6.0' to 6.5':
SILT. (NL), light to dark brown, moist, very
stiff, homogeneous, with mica.

10.0

10.0
2-MC 1.5 10-19-30 SILT. (ML),light to dark brown, moist, very OVA= 0.3 ppm

. 11.5 stiff to hard, homogeneous. HNu = 0 ppm

150 _ _
15,0 15.0' to 16.0': OVA = 2.4 ppta

3-NC 1.5 10-20-25-30 SILTY SAND. (SM), light brown, moist, HNu= 0 ppm
mediumdense, fine grained sand,

17.0 homogeneous.
16.0' to 17.0':
SILT. (NL), dark brown, moist, hard,
homogeneous, fairly plastic.

20.0
20.0 LEAN CLAY. (CL), dark brown, moist, hard, -- OVA = O ppm --

4-NC 1.5 18-30-33-40 homogeneous with micaceous minerals. HNu= 0 ppm
22.0

25.0
25.0 · -- --

5-NC 1.5 25-33-48 _ (CL), dark brown, moist, hard, OVA = 0 ppm
26.5 homogeneous, with micaceous minerals HNu= O ppm

ENDOF BORINGAT 26.5 FEET

_) 30.0- -- -



PROJECTNUMBER I BORING NUMBER

LAOTOO22.SOJO I 222A-! SHEET I OF 2

SOILBORINGLOG

PROJECT NAVY CLEANRCRA FACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA. CALIFORNIA

DRILLINGMETHODAND EOUIPMENT HSA, 3-I/4" ID, 6-1/2" OD,INGERSOL-RANDTH-lO

HATERLEVELS START 10/28/92 FINISH 10/29/92 LOGGER A GIMURTU

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_ PENETRATIONw >_ TEST
MW _ 7° cc RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING, DRILLING RATE--cc uJ MOISTURECONTENT,RELATIVE DENSITY3:< _ <uJ > DRILLINGFLUID LOSS
_u_ LU LuCO 0 6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATIONa.ac _ o__ oh MINERALOGY
'":3 Z >-:_ u.1,re'F, (N)
Of./3 M I--Z r¢___.

Start drilling at 15:30.

5.0- -- --

) 10.0 10.0
SANDY SILT (ML),brown, moist, hard, 35Z -- Sample headspace 0 ppm with HNuat --

1-MC 1.6 23-30-40-60 fine grained sand with distinctive remnant 12.0 feet.soil structure.
12.0

15.0- -- --

20.0
_.0 20-20.5' Similar to 1-MC. -- Sample headspace 0 ppm with HNu at --

2-MC 1.6 20-20-25-35 20.5-21' - ] _ - J -_'- (SH). 22.0 feet.21-22' Similar to 1-MC.
22.0

25.0- - --

_) 30.0 30.0
SANDY SILT (ML),brown, moist, hard, fine -- Sample headspace 0 ppm with HNuat --

3-MC 2.0 24-38-42-70 sand, distinctive remnant soil structure. 32.0 feet.
32.0



PROJECTNUMBER I BORINGNUMBER

LAO70022.SO.lO J 222A-1 SHEET 2 OF 2

3 SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATION _CAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-V4" ID, 6-1/2" OD, INGERSOL-RANDTH-IO

WATERLEVELS START 10/28/92 FINISH 10/29/92 LOGOER A. GiMURTU

-- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION-- >_ TEST
_W _' _ rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING, DRILLING RATE

> _ac La MOISTURECONTENT,RELATIVE DENSITY·.r< ac '_La > DRILLINGFLUID LOSS
_u. ,,, Lam o 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATION=,.n- _- 0-_: u_ MINERALOGY
"'_ z >-_ (N)

40.0
40.0 SILTY SAND (SM),gray to white, moist, - Sample headspace 0 ppm with HNuat --

4-MC 2.0 33-48-45-70 very dense, fine grained. 42.0 feet.
42.0

-4

-D 45.0- -- --

50.0
50.0 Similar to 4-MC. -- Sample headspace 0 ppm with OVA at --

5-MC 2.0 27-64-67 50.0feet.
-100/4"

52.0

55.0-- -- --

O0.O 60.0 Similar to 5-MC, except gravel layer from -- Sample headspace 0 ppm with OVAat --

6-MC 1.6 30-120-100/3' 60.5 to 61.5 feet. 60.0 feet.
62.0

Total Depth at 62.0 Feet.

"_tj 65.0 -- -- --



I PROJECTNUMBER BORINGNUMBER

LAO70022.S0.10 I 223A-1 SHEET 1 OF 2

SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC.. LA HABRA.CALIFORNIA

DRILLINGMETHODAND EgU1PMENTHSA, 3-1/4" ID. 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/23/92 FINISH 10/23/92 LOGGERK. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
x_ PENETRATION
o,_ >_ TEST
Wm_ _ o rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE> z_ gu MOISTURECONTENT',RELATIVE DENSITY-r< a: > DRILLING FLUID LOSS
_-u. gu Lure 0 6" -6' -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
a.a: __ a__- u_ MINERALOGY , -
UJ= Z >'= LU,? (N)
OO'J _ I--Z

" Start drilling at 08:30.

SILTY SAND (SM),dark brown, moist, fine
to mediumgrained.

5.0-- - --

Color changed to light brown.

1 10.0 I0.0
SILTY SAND (SM),brown, moist, dense, - Headspace reading on OVAs_milarto --

I-MC 1.6 20-17-20-39 fine to mediumgrained, background between sleeves.
12.0

15.0-- - --

20.0
20,0 SANDY LEAN CLAY (CL), dark brown, - Headspace reading similar on OVA to --

2-MC 1.7 15-8-14-21 moist, very stiff, fine grained, background, between sleeves.
22.0

8.0....

30.0 30.0
POORLYGRADED SAND (SP), yellow brown, -- Headspace reading 0.4 ppm on OVA, --

- 3-MC 1.5 39-31-36-35 dry, dense, fine to mediumgrains, between sleeves.subrounded particles.
32.0

Similar to 3-MC.

3A-MC 1.6 20-23-23-39 ._
34.0



PROJECTNUMBER I BORINGNUMBER

LA070022. S0.10 I 223A-1 SHEET 2 OF' 2

SOILBORINGLOG

PROJECTNAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-V2" OD,GUSPECHBRAT-22

WATERLEVELS START JO/23/g2 FINISH 10/23/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_ PENETRATION>_ TEST
_ _ _. rt- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE

> ._,,, w MOISTURECONTENT,RELATIVE DENSITY-r._ rr > DRILLING FLUID LOSS
_-,, ,,, w rn o 6' -6" -6' ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION,,Dc _- uA MINERALOGY
IUD Z >'D uJ_ (N)
[::303 _ I--Z

4

d

40.0
40.0 SILTY SAND (SM),light brown, dry to -- Headspace reading 0.6 ppm on OVA. -

4-MC 1.5 30-37-20-50 moist, dense, fine grained.
42.0

45.0-- -- -

50.0
50.0 SANDY SILT (ML),light brown, dry to -- Headspace on OVA similar to -

5-MC 1.7 2t-48-59-110 moist, hard, fine to mediumgrained sand, background.rounded sand particles.
52.0

55.0-- -- -

LEAN CLAY WITHSAND (CL), brown, moist,
fine grain size, mediumplasticity,

60.0
60.0 SANDY SILT (ML), light brown, dry to -- Headspace on OVAsimilar to -

6-MC 35-44-54-73 moist, hard, fine to mediumsand, round background.sand particles.
62.0

Totat Depth at 62.0 Feet.

_._ 65.0-- -- -



PROJECTNUMBER I BORING NUMBER

LA070022.S0.10 I 224A-1 SHEET 1 OF 2

-3 SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLtK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 4-1/4" ID, 8" OD,FAILING F-10

WATERLEVELS NOTENCOUNTERED START I0/28/92 FINISH 10/28/92 LOGGER B. HARDESTY

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
3_- PENETRATION
o_ >. TEST

--_u'J' _ <_ n- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,> LU MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE
3:,< ,-,- > DRILLING FLUID LOSS
_-u_ ,,, LUm O 6" -6"-6' ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION"ac r- a__ uA MINERALOGY
U.l= Z >-:::, uJ,_/ (N)
C3(/3 _ I--7

] Start drilling at 11:25.

5.0-- -- -

10.0

10.0 · .. _ -_ i :.-- . (CL), grayish brown, -- HNu=Oppm -l-NC 1.4 6-11-12-14 moist, stiff to very stiff, fine to coarse OVA=0 ppmsand.
12.0

15.0-- -- -

20.0
20.0 _ (CL), grayish brown, moist, -- HNu=OpPm -

2-MC 0.8 6-9-11-17 very stiff, trace to little fine to medium OVA=0 ppmsand.
22.0

Similar to 2-MC. HNu=Oppm

2A-MC 1.0 11-12-17-17 OVA=0 ppm
24.0

25.0-- -- -

30.0
30.0 SANDYLEANCLAY(CL),grayishbrown, -- HNu=Oppm -

3-MC 1.9 .14-17-18-20 moist, very stiff, fine to coarse sand. OVA=0 ppm32.0
32-33' lEAN CLAY WITH SAND (CL), HNu=Oppm

3A-MC 1.5 12-18-20-20 grayish brown, moist, very stiff, fine to OVA=Oppmmediumsand.
34.0

33-34' LEAN CLAY (CL), grayish brown,

35.0-- moist, very stiff, fine to mediumsand. _ _



PROJECTNUMBER I BORINGNUMBER

LA070022.S0,10 I 224A-1 SHEET 2 OF 2

-) SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATION _tCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIKDRILLING.INC., LA HABRA CALIFORNIA

DRILLING METHODANDEQUIPMENT HSA, 4-1/4" ID, 8" OD, FAILING F-lO

WATERLEVELS NOTENCOUNTERED START 10128/92 FINISH 10/28/92 LOGGER E].HARDESTY

3=_ SAMPLE STANDARD SOILDESCRIPTION COMMENTSPENETRATION
o_ __ TEST

_ _ _ _ RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOFCASING,DRILLINGRATE '
> < _ > MOISTURECONTENT,RELATIVE DENSITY_:< .rr DRILLINGFLUID LOSS

wU. LU _ _-- 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATIONo._ _- MINERALOGY,,,= = _-_ ,,,_ (N)
O_') _ _--Z nr'_

40.0 4O.O 40-40.5' LEAN CLAY (CL), grayish brown, HNu=O ppm
-- 4-MC 1.4 14-17-27-42 moist, very stiff, fine to mediumsand. · OVA=O.4ppm40.5-42'POORLYGRADEDSANDWITH

42.0 CLAY(SP-SC),grayishbrown,moist,
dense,' fine to mediumgrained. _

45.O -

50.0
50.0 LEAN CLAYWITH SAND (CL), grayish HNu=Oppm

-- 5-MC l..75 20-20-28-35 brown, moist, hard, fine to coarse sand. _ OVA=O.4ppm
52.0

55.0-

80.0 60.0 LEAN CLAY (CL), grayish brown, moist, HNu=Oppm
-- 6-MC 1,5 10-10-26-34 hard, trace silt, trace fine sand. _ OVA=2,0 ppm

62.0
Total Depth at 62.0 Feet,

85.0 -

)
70.0 -



PROJECTNUMBER J BORINGNUMBER

LAO70022.SO.IO I 225A-1 SHEET I OF 2

_) SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC_,LA HABRA, CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

HATERLEVELS START 10/lg/92 FINISH 10/19/92 LOGGER K. HUCKRIEDE

SAM'PLE STANDARD SOILDESCRIPTION COMMENTS

o, LL PENETRATION>. TEST
_r_ _ _r,- ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRA'rE

> <_LU UJ MOISTURECONTENT,RELATIVE DENSITY> DRILLINGFLUID LOSS
:z:.,_ ac ORCONSISTENCY,SOIL STRUCTURE,_-u_ uJ uJm o 6' -6'-6" TESTS AND INSTRUMENTATION,,cc __ o_=[ uA MINERALOGY
uJ::) z >-::) LU,_, (N)
I:3UJ _ _'--Z ac _._'-b_

Start drilling at 0g:15.

5.0 - i_!,ASTiC SILT WITHSAND (MH),brown, -- _
moist.

D 10.0 10.0
POORLYGRADEDSAND (SP), light brown, -- Headspacereading 2 ppm on OVA. --

1-MC 1.5 30-10-17-37 dry, dense, fine grained.
12.0

SILT WITH SAND (ML), brown, moist, hard,

1A-MC 1.4 33-16-40-53 fine to mediumsand.
14.0

15.0--- -- --

20.0
20.0 POORLYGRADEDSANDWITH SILT -- Headspece reading 1 ppm on OVA. --

2-MC 1.5 30-36-41-111 (SP-SM), brown, very dense, fine tomediumgrains, occasional nodules of gray
22.0 clay.

25.0-- -- --

L

30.0 30.0
POORLYGRADEDSAND (SP), brown, moist, -- HeadsPace reading 0.5 ppm on OVA. --

3-MC 1.5 41-43-34-40 ' dense, fine grains, occasional thin layersof gray clay.
32.0



PROJECTNUMBER _ BORINGNUMBER

LA070022.S0.10 I 225A-I SHEET 2 OF 2

SOILBORING
LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA. CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA 3-1/4" ID, 6-1/2" OD.GUSPECHBRAT-22

WATERLEVELS START 10/19/92 FINISH 10/19/92 LOGGERK. HUCKRIEDE

A SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_. PENETRATION>_ TEST
_,,, _ 7o rr RESULTS SOIL NAME,USCS GROUPS-YMBOL,COLOR, DEPTH OF CASING, DRILLING RATE

_n- uJ MOISTURECONTENT,RELATIVE DENSITY
·'r.,_ _ "¢LU > DRILLING FLUID LOSS
_-u_ _ LUm 0 6" --6"--6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION,.,,,,- o,._ uA MINERALOGYIuD Z >-_ LU_ (N)
C301 _ I--Z

40.0
40.0 POORLYGRADEDSAND (SP), brown, moist, -- Headspace reading 0.2 ppm on OVA. --

4-MC 1.6 34-32-39-47 very dense, fine grains, trace silt.
42.0

.) 45.0-- -- -

50.0
50.0 POORLYGRADEDSANDWITH SILT -- Headspace reading 1.5ppm on OVA. --

5-MC 1.5 47-91-90-101 (SP-SM), brown, moist, very dense, fine tocoarse grains.
52.0

55.0- - -

60,0
80.0 POORLYGRADEDSAND (SP), brown, dry to -- Headspace reading on OVA s_milarto -

O-MC 32-60-106-120 moist, very dense, fine grains, quartz background.particles up to 1mmin diameter.
62.0

Total Depth at 62.0 Feet.

_'_j 65.0-- -- --
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SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA. CALIFORNIA

DRILLING METHODAND EQUIPMENT HSA, 3-I/4" ID, 6-1/2" OD, INGERSOL-RAND TH-10

HATERLEVELS START 10/19/92 FINISH 10/20/92 LOGGER A. GIMURTU

A SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION__ TEST

mw_ _> o a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATEz_ LU MOISTURECONTENT,RELATIVEDENSITY DRILLING FLUID LOSS
--r,_ n' > ORCONSISTENCY,SOIL STRUCTURE,wa_ ,,, LUre o 6"-6"-6" TESTS AND INSTRUMENTATION
,,ac __ a_=: uA MINERALOGY
I.UO z >-:_ w,k-. (N)
Of_I _ I--Z

WELLGRADEDGRAVEL (GW),brown, dry, Start drilling at i6:30.
gravel up to 10cm diameter in silt matrix to -_
a depth of 2.5 feet, fill.

6.0 -- SANDY SILT (ML),dark brown, moist, fine -- _
to mediumsand with some clay, fill.

J

--) 10.0 10.0
SANDY SILT (ML),brown, moist, 'very stiff, -- Sample headspace reading 0 ppm with --

1-MC 1.4 6-11-12-30 fine sand, distinctive remnant soil OVA in plastic bagged soil sample fromstructure. 10.0to 12.0feet.
i2.0

15J)-- - --

20.0
20.0 Similar to t-MC. - Sample headspace reading O ppm with --

OVA in plastic bagged sample from 20.O
2-MC 1.4 6-8-10-17 feet.

22.0

/

26.0 - - --

30.0 30,0
SANDYSILT (ML),brown, moist, very stiff, - Sample headspace reading 6.0 ppm with--

3-MC 1.7 9-13-20-23 fine sand, clay present, distinctive OVAand 0 ppm with HNu in plastic bag· remnant soil structure present, micaceous, of soil from 30.0 to 32.0 feet.
32.0



LAOTOO22.SoJoPROJECTNUMBER iI'BORING226A-1NUMBER SHEET 2 OF 2 !
-) SOIL BORING LOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-I/2" OD, INGERSOL-RANDTH-10

WATERLEVELS START 10/19/92 FINISH 10/20/92 LOGGERA. GIMURTU

_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
o,, PENETRATION

_,.,_ ,-¢ RESULTS SOIL NAME.USCS GROUPSYMBOL,COLOR,
'_w "' MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE:> DRILLING FLUID LOSSI-,, uJ Lum O ORCONSISTENCY,SOIL STRUCTURE,

o. oc _ o._: u_ 6'-6"-6" TESTS ANDINSTRUMENTATION
Cu_ z _'_ (N) MINERALOGY

-q

40.0
40.0 WELLGRADEDSAND (SW),light brown to -- Sample headspace reading 1.0ppm with -

4-MC 2.0 16-30-40 gray, moist, dense, particle size up to 2.0 OVA in plastic bag of soil from 40.0
42.0 -84/5" cra, grades coarser with depth, feet.

45.0-- -- -

50.0
50.0 Similar to 4-MC, very dense. -- Sample headspace reading 1ppm with --

5-MC 2.0 19-60-70-35 OVA in plastic bag of soil from 50.0feet.
52.0

Similar to S-MC.

5A-MC 2.0 24-45-52-55
54.0

55.0-- -- --

Rock or other obstruction encountered -
at approximately 57.0 feet, continues to
60.0 feet.

60.0 Auger refusal at 60.0'.
80.0 Total Depth at 60,0 feet.

_] $EO- - ]



PROJECTNUMBER I BORINGNUMBER
i

LAO70022.S0.10
'1227A-1 SHEET 1 OF 2

'3 SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA CALIFORNIA

DRILLING METHODAND EQUIPMENT HSA; 3-1/4" ID. 6-1/2" OD. INGERSOL-RANDTH-lO

WATERLEVELS START 10/06/92 FINISH 10/06/92 LOGGER A. GIMURTU

-- SAMPLE STANOARD SOIL DESCRIPTION COMMENTS

PENETRATION_. TEST

_ '_ ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE_ac LU MOISTURECONTENT,RELATIVE DENSITY
T< __ <UJ :> DRILLINGFLUID LOSS
_--,, ,,,aD o 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
,,_ _ a_:z u_ MINERALOGYI--

u.l:3 z >-_ _ (N)

Start drilling at 11:00.

5.0 -- SILTY SAND (SM), light brown, dry to -- _
moist, fine grained.

-_'_ 10.0-- -- --

J 11.0
POORLYGRADEDSAND (SP), light brown, Sample attempted at 10 feet. Refusal of-

1-MC 2.0 32-35-36-40 dry to ,moist,dense, fine grained, spoon, although augering not difficult.Auger advanced to 11feet to attempt '_
13.0 2nd sample.

Sample headspace 0 ppm on OVA at 12.0-
feet.

15.0-- -- -

20.0-- -- -
21.0

Sampler attempted at 20.0 feet, after
refusal, auger was advanced to 22.0

-- 0 20-21-75-75 feet for 2nd attempt.
23.0

Difficult augering at 23.0 to 24.0 feet.

25.0
25.0 pOORLYGRADEDSAND (SP). reddish -- _

2-MC 1.4 30-60-55-65 brown, dry to moist, very dense, fine to Sample headspace 0 ppm on OVAat 25.5mediumgrained, feet.
27.0

) 30.0 30.0
POORLYGRADEDSAND (SP), reddish -- Sample headspace 0 ppm on OVAat 31.0-

3-MC 1.3 36-43-60-75 brown, moist, very dense, feet.
32.0



PROJECTNUMBER J BORINGNUMBER

LA070022.S0.10 I 227A-1 SHEET 2 OF 2

_) SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-10

WATERLEVELS START 10/06/92 FINISH 10/06/92 LOGGER A. GIHURTU

SAMPLE ,STANDARD SOIL DESCRIPTION COMMENTS
xt- PENETRATION
o,_ >_ TEST

_ _> o cc 'RESULTS 'SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRATEz_ LU MOISTURE CONTENT,RELATIVE DENSITY DRILLING FLUID LOSS
'r < cc -'" > ORCONSISTENCY,SOIL STRUCTURE,_-u. LU uJm O 6" -6"-6" TESTS AND INSTRUMENTATION,, a: _- _- :_ u _ MINERALOGY
UJ::3 Z >-_ LU_ (N)
1::3(/3 _ t'-Z cc_

Extremely difficult augering at 35.0
feet.

40.0
40.0 SANDY SILT (ML), brown, moist, hard, fine -- Extremely difficult augermg from 35.0 to-

4-MC 1.7 40-45-30-45 sand, trace clay, distinctive remnant soil 57.0 feet. Sample headspace 0 ppm onstructure. OVA at 41.0 feet.
42.0

j_ 45.0-- -- -

50.0
50.0 Similar to 4-MC. -- Sample headspace 0 ppm on OVAat 51.0-

5-MC 1.1 32-21-50-50 feet.
52.0

55.0- - -

57.0
Similar to 5-'MC. Sample headspace 0 ppm on OVAat 58.0

6-MC 2.0 86-81-106-50 feet. ,
59.0

Total Depth at 59.0 Feet.
60.0-- -- --

65.0-- -- -



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 229A-I SHEET I OF 2

-3 SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, MOBILEB-61

WATERLEVELS START 10/22/92 FINISH 10/22/92 LOGGER J FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
o" PENETRATION
__w TEST

<_ pc RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,
> LU MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLINGRATE

',-< r,- > 6"-6"-6' ORCONSISTENCY,SOIL STRUCTURE, DRILLING FLUID LOSS/'"' t./. Ltd Wi:Z) O
a.,',- __ a__: c.)_'-' MINERALOGY TESTS ANDINSTRUMENTATION
"'= >-_ _.._ (N)Cir./) Z f'-Z

Surface material consists of 2" thick Start drilling at 08:50.asphaltic pavement with light brown silty -_
sand underneath.

5.0-- -- --

.] 10.0 I0.0
CLAYEY SILT (ML/CL), light brown, moist, -- HNu=5 ppm

1-MC 1.9 32-55-55-60 hard, homogeneous, occasiona! light to OVA=Oppm __dark gray veins.
12.0

15,0-- -- -

20.0
20.0 CLAYEY SILT (ML/CL), light brown, dry to -- HNu=Oppm --

2-MC 1.5 45-55-100 moist, hard, trace 3 mmsubangutar quartz 0VA=3 ppm
particles, occasional dark gray reduction

22.0 veins and chalky white concretions.

25.0-- -- --

Change in soil at 27' to SANDY SILT (ML),
very light yellowish-brown, dry,

'_ homogeneous.

30-31' SANDY SILT (ML),light brown, dry, HNu=I ppm --

30.0
30.0

3-MC 1.5 40-76-78-80 hard, homogeneous with gray reduction OVA=O ppmveins, trace mica. -_
32.0 31-32' _ (ML/CL), light to dark

brown, moist, hard, homogeneous. -,



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 I 22gA-1 SHEET 2 OF 2

-3 SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, ]NC., LA HABRA, CALIFORNIA

DRILLING NETHODANDEOUIPNENT HSA, 3-1/4" ID, 6-1/2" OD,MOBILE B-6t

WATERLEVELS START 10/22/92 FINISH 10/22/92 LOGGER J. FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION>_ TEST
uJm_ _ 7o ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING, DRILLINGRATE> ,-.-LU MOISTURE CONTENT, RELATIVE DENSITY3:< ,-,- <LU > DRILLINGFLUID LOSS
_-u. LU wm 0 6'-6"-6" OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATION
,,_ __ o__: u_ MINERALOGYIUD z >-D LU_ (N)
OO3 _ I--Z r,r_

3'

40.0
40.0 CLAYEY SILT (ML/CL) dark brown, dry, -- HNu=i ppm --

4-MC 2.0 56-64-79 hard, homogeneous. OVA=L5 ppm
42.0

42-43' Similar to 4-MC, red iron and grey HNu=I ppm

4A-MC 1.9 26-50-71-84 reduction zones. OVA=I ppm

44.0 43-43.5' SILTY SAND (SM),light brown to
light gray, dry, homogeneous with

] occasional micaceous and 0.2 mmrounded
45.0-- quartz particles. -- --

43.5-44' Similar to 4-MC.

50.0
50.0 50-51.5' SILT WITH CLAY (MH),light -- HNu=i ppm --

5-MC 2.0 10-45-57-75 brown, dry, hard, homogeneous with some OVA=I ppmmicaceous particles,
52.0

51.5-52' SILTY SAND (SM),light brown,
dry, very dense, fine grained,
homogeneous with 1 cm large white
concretions.

55.0-- -- --

60.0
80.0 SANDY SILT (NL), light brown, dry, hard, -- HNu=0 ppm --

- 6-NC 1.9 20-64-81-75 homogeneous. OVA=0 ppm
62.0

Total Depth at 62.0 Feet.

85.0-- -- --



PROJECTNUHBER JBORING NUHBER

LAO7OO22.RV I 231B-I SHEET 1 OF 1

--_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSNENT LOCATIONNCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DR]LLIN6 NETHODANDEOUIPNENT HOLLOWSTEN AUGERS

NATERLEVELS START tO-22-92 FINISH IO-22-92 LOGGER H.UNDERWOOD

SANPLE STANDARD SOIL DESCRIPTION CONNENTS
3=_- PENETRATION
o_ >_ TEST

muJ_ _ _ n- RESULTS SOIL NANE, USCSGROUPSYNBOL,COLOR,> bu NOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE:3:_ cc > DRILLING FLUID LOSS
_-u. LU_ uJm o ORCONSISTENCY,SOIL STRUCTURE, ' TESTS ANDINSTRUMENTATION·,ac o. 3_ (jA 6" -6' -6' -6' NINERALOGY
O_ _ I--Z

Surface material consists of
approximately 0,3' thickness of asphaltic-
pavement.

5.0

5.0 SILTY SAND. (SM), brown, dry to moist, -- OVA = 0 ppm -
I-MC 1.7 10-10-15-25 mediumdense, fine grained sand, light HNu = 0 ppm

7.O brown stringers,

/'

' 10.0

__ I0'0 -- OVA = O PDm --
2-MC 1.2 9-15-23 SILTY SAND. (SM), brown, moist, mediumdense, fine grained sand, trace micaceous HNu= 0 ppm

11.5 crystals, approximately 15%-20%silt.

15,0
15.0 Similar to 2-MC, except dense, fine to -- OVA = 0 ppm --

3-NC 2.0 10-20-25-31 mediumgrained sand. HNu = 0 ppm
17.0

20.0 20.0 _ _

4-NC 1.3 12-19-30 LEAN CLAY/FAT CLAy, (CL/CH}, grayish OVA = O ppm
21.5 brown, dry, hard, <5Z sand. HNu = 0 PPm ._

25.0
25.0 -- Rig hammer broke. -

5a-NC NR 17-25-31
' 26.5

Z/.U

SILTY SAND. (SM), light brown to brown, OVA = 0.2 ppm

5b-MC 1.7 17-27-50-50+ dry to moist, very dense, fine grained HNu= 1ppm29.0 sand, trace micaceous crystals,
ENDOF BORINGAT 29.0 FEET

j_ 30.0- - -



PROJECTNL#4BER [ BORINGNUMBER

LAO7OO22.RV I 232B-1 SHEET I OF 1

'-'_ SOIL BORING LOG
J

PROJECT NAVYCLEAN RCRAFACILITY ASSESSMENT LDCATiONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA,CALIFORNIA

DRILLINGMETHODAND EOUIPNENT HOLLOWSTEM AUGERS

NATERLEVELS START 10-23-92 FINISH 10-23-92 LOGGER J.FRIZENSCHAF

sAMpLE STANDARD SOIL DESCRIPTION COMMENTS
'_ PENETRATION
c{,_ >_ TEST
m w _ o cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE
my > <z_ '" MOISTURECONTENT,RELATIVE DENSITY_'( cc > DRILLING FLUID LOSS
_,, uJ ,,,ca o ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
·,cc _ "3[ _ 6" -6" -6" -6" MINERALOGY
I.l.J_ ZLL >" ::_,-,_ __ _-z _

Surface material consists of 1-2" thick
asphalt layer over fine grained silty -_
sand.

5.0

5.0 SANDY SILT. (ML), light brown, dry, very -- OVA = 0.5 ppm
1-MC 2.0 4-6-7-21 stiff, contains subangular to elongated HNu = 200 ppm

7.0 white, concretions and quartz particles.

10.0

10.0 -- -
2-MC 1.4 11-12-26 10.0' to 11.0': OVA = 0 ppmSANDY SILT. (ML), light brown, dry, stiff HNu= 0 ppm

11.5 to very stiff, contains subangular white
concretions and quartz particles.
11,0'to 11.5"
SILT. (ML), light brown, dry, hard, with
white concretions.

15.0
15.0 -- -

3-MC 1.5 20-30-40 15.O'to 16.O': OVA = 4 ppmSANDY S]LT. (ML), light brown, dry, hard, HNu= O ppm
16.5 with white concretions.

16.0' to 16.5':
SILT. (NL), light to darker brown, dry,
hard, clayey, homogeneous with white
concretions.

20.0

20.0 SILT. (ML), light brown, dry, hard, -- OVA = 0 ppm -
4-MC 1.8 20-21-40-42 homogeneous, with al)Proximately I cm HNu = 0 ppm

22.0 diameter quartz parictes, fairly plastic.

25.0

25.0 25.0, to 26.O': -- OVA =0 ppm -
5-MC 1.5 22-31-40_-37 SILT. (ML),light brown with light gray mica HNu = 3 Ppm

and light gray cone in the center down to
27.0 about 25.5', dry, hard*.

/ /:- q -- -..- (SN), light brown to
light gray, dry, dense to very dense, with
approximately lmmdiameter quartz gravel.
ENDOF BORINGAT 27,0 FEET

"_j 30.0 - -- -



I PROJECTNUMBER BORINGNUMBER

LAO7OO22.RV I 233B-1 SHEET 1 OF 1

-_ SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODAND EOUIPMENT HOLLOWSTEM AUGERS

HATERLEVELS NOTENCOUNTERED START 11-3-92 FINISH 11-3-92 LOGGER B.HARDESTY

z_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
TEST

o,_._. -- r'-, >' RESULTS S01L NAME,USCSGROUPSYMBOL,COLOR,_W '_ z_ a: DEPTH OF CASING,DRILLING RATE
> ,_,,_ uJ MOISTURECONTENT,RELATIVE DENSITY:z:.,_'-' a: > DRILLING FLUID LOSS

_u. LU_ ,,,CD O ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONa_=[ o h 6'-6'-6'-6' MINERALOGY
LU:_ ZLLOr.t) _ t--Z

Surface material consists of 6" thick
concrete.

5,0 - --

6.0

1-MC 1.5 5-7-10 6.0' to 7.0': OVA= 0 ppm(SC), dark brown, moist, HNu= 0 ppm
7.5 mediumdense to loose, fine to medium

grained sand, grading with depth to:
T.O' to 7.5':
LEAN CLAY WITH SAND. (CL), brown, moist,

10.0 stiff, fine grained sand.

10.0 -- -
2-MC 1.3 8-7-13 LEAN CLAY WITH SAND. (CL), similar to OVA= 2 ppm

11.5 1-MCfrom 7.0' to 7.5'. HNu= O ppm

15.0 . _
15.0 - -

3-MC 1.5 9-9-14 Similar to 2-MC, except dark brown to OVA= 0 ppm
16.5 gray brown. HNu= 0 ppm

20.0
20.0 POORLYGRADEDSAND. (SP), tan, moist, -- OVA= 0 ppm -

4-MC 1.5 9-14-20 mediumdense, fine to mediumgrained HNu= O ppm
" 21.5 sand, trace clay.

'_ 25.0
25.0 - -

5-MC 1.5 12-t8-19 Similar to 4-MC except with _ OVA= 0 ppmCLAY. (CL), brown, moist, in tip. - HNu= 0 ppm
/ 26.5

ENDOFBORINGAT26.5FEET

-'_j 30.0-- - -
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D SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEOUIPMENT HSA, 3-I/4" ID, 6-1/2" OD,GUS PECHBRAT-22

HATERLEVELS START 10/16/92 FINISH 10/16/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
o_ _ PENETRATION
,,--Iq TEST

Dc RESULTS DEPTHOFCASING,DRILLINGRATEr_ _ CD >- SOIL NAME,USCS GROUPSYMBOL,COLOR,
> z _ uJ MOISTURECONTENT,RELATIVE DENSITY-r ._ ac > DRILLING FLUID LOSS

_- u. LU LUm O 6' --6' --6' ORCONSISTENCY,SOIL STRUCTURE,
"ac __ a_ :[ _ _ TESTS ANDINSTRUMENTATIONm _ >- _ (N) MINERALOGY
n(n _ I--Z ac_ '

(CL), dark brown, Start drilling at 09:30;moist, fine send, decreasing sand with
depth.

5.0 -- -- --

D t0.0 10.0
LEAN CLAY WITH SAND (CL), dark brown, -- Headspace O.5 ppm on 0VA, 0 ppm on --

' 1-MC 1.3 10-20-22'47 moist, hard, fine sand. HNu.
12.0

1

t
2010 20.0

SILTY SAND (SM),brown, moist, dense, - Headspace 1.0ppm on OVA,0 ppm on --
2-MC 1.7 12-18-20-45 fine grained. HNu. J

22.0

_.0- - -

, _ (SIN'),gray, dry to -- Headspace reading similar to --

30.0
30.0

3-MC 1.7 40-43-50-86 moist, very dense, background on OVAend HNu.
32.0



PROJECTNUNBER I BORINGNUMBER

LAO70022.SO.IO I 234A-1 SHEET 2 OF 2

'3 SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITYASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC.. LA HABRA CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA. 3-1/4" ID, 6-1/2" OD.GUS PECHBRAT-22

WATERLEVELS START 10/16/92 FINISH 10/16/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
zl--'
ou- PENETRATION
-_ TEST

_ _> o--,,,, _ RESULTS MO,ISTURESOIL NAME,coNTENT,USCS GROUPRELATIVESYMBOL,DENSITYCOLOR,
z0c LU DEPTHOFCASING,DRILLINGRATE

-r_ a: o_ OR CONSISTENCY, SOIL STRUCTURE, DRILLINGFLUID LOSS_-u,,,ac _-uJ _ _ 6' -6'-6' MINERALOGY TESTS ANDINSTRUMENTATION

Layer 1' to several feet thick of SILT
(ML), brown, moist.

40.0 40.0 WELLGRADEDSAND WITH GRAVEL (SM), -- Headspace reading similar to
4-MC 1.3 42-95-67-81 gray, dry, very dense, background on OVA and HNu,

42.0

200ppminboreholeonOVA,0ppmin
45.0

boreholeonHNu.

50.0
50.0 HELL GRADEDSANDWITH GRAVEL (SM), -- Headspace reading similar to --

5-MC 1.5 33-76-77-70 gray, dry, very dense, fine gravel, background on OVAand HNu.
52.0

Similar to 5-MC.

5A-MC 1.4 30-87-63-!3(
54.0

55.0 -- -- --

60.0
80.0 POORLYGRADED SAND (SP), gray, dry, -- Headspace similar to background on OV._'

6-MC 1.6 34-68-85-63 very dense, fine to mediumgrained· and HNu.
62·0

Total Depth at 62.0 Feet·



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.IO I 241A-I SHEET ! OF

-_ SOIL BORING LOG

PROJECTNAVYCLEANRORA AC,LITYASSESS.ENT LOCATIONMCAS-ELTORO
ELEVATION DRILLING CONTRACTORBEYLIK DRILLING,INC., LA HABRA, CALIFORNIA

DRILLING METHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/30/92 FINISH 10/30/92 LOGGERK. NUCKRIEDE

-- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_r PENETRATION__ TEST
o RESULTS SOILNAME,USCSGROUPSYMBOL,COLOR,W. zn- rr DEPTHOF CASING,DRILLING RATE

m_._ n'> <,,, LU MOISTURECONTENT,RELATIVE DENSITY> DRILLINGFLUIDLOSS-.r<
wu_ wm o 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
,',cc _ o.._ o_ MINERALOGYLu_ _-_ (N),,.-,_ z _z _._

Start drilling at 10:55.

CLAYEY SAND (SC), fine grained.

5.0-- -- -

10.0 10.0
POORLYGRADEDSAND WITHCLAY -- Headspace reading similar to -

1-MC 1.6 40-42-62-30 (SP-SC), brown, moist, very dense, fine background on OVAand HNu.grained.
12.0

15.0-- -- --

!

20.0-- -- --

22.0
WELL GRADED SAND WITH GRAVEL (SW), Headspace reading similar to

2-MC 1.7 13-11-55-60 gray, dry to moist, very dense, background on OVAand HNu.
24.0

POORLYGRADEDSAND (SP), light brown,

25.0-- 2A-MC 2.0 33-98-35-57 dry to moist, very dense, trace fines. _
26.0

30.0 POORLYGRADEDSAND (SP), light brown, -- Headspace reading similar to --

30.0

3-MC 2.0 35-37-38-6 moist, mediumdense, fine to medium background on OVAand HNu.grains.
32.0

(SC}, brown, moist, very

3A-NC 2.0 50-42-52-55 dense, fine grained.
34.0



PROJECTNUMBER I BORINGNUMBER
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'-_ SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUS PECHBRAT-22

HATERLEVELS START 10/30/92 FINISH 10/30/92 LOGGER K. HUCKRIEDE

A SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

!_ PENETRATION

_. TEST
o a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHXDFCASING,DRILLINGRATEzo: LU MOISTURECONTENT,RELATIVE DENSITY '

cc > DRILLINGFLUID LOSS
,,ac _ gum o 6" -6' -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATIONa__ o_ MINERALOGYLUD Z >-=' LU,_ (U)
¢'_C_I _ t--Z CC_

40.0
40.0 FAT _:I,AY (CH),brown, moist, hard. -- Headspace reading on OVA and HNu --

4-MC 2.0 59-92-85-93 similar to background.
42.0

] .0] - -

50.0 50.0 FAT CLAY WITH SAND (CH),brown, moist, -- Headspace reading on OVA and HNu --

5-MC 2.0 30-40-50-50 hard, fine to mediumsand. similar to background.
52.0

55.0-- -- --

60.0
80.0 .... - .--: (SH), gray, very -- Headspace reading at 3.0 ppm on OVA.--

6-MC 1.9 30-44-75-t0', dense.
62.0

Total Depth at 62.0 Feet.

85.0-- -- --
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SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONNCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 11-12-92 FINISH 11-12-92 LOGGER J.FR]ZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTSZI'-

c{u- PENETRATION_ _. TEST

_u{,_ _ ._ cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> . uJ MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLINGRATE> DRILLINGFLUIDLOSS:Z:'_ n- ORCONSISTENCY,SOIL STRUCTURE,
_-u. LU__ [urn O 6' TESTS ANDINSTRUMENTATIONa.,,' _,_ "=[ u_ -6'-6' -6' MINERALOGY

Surface material consists of fine grained
sand with silt and gravel of light brown
color.

5.0
5_ -- -

I-MC 1.0 24-32-64 POORLYGRADEDSAND WITH SILT AND OVA = 0 ppm
6.5 GRAVEL. (SP-SN), light brown, dry, very HNu = 0 ppm

.. dense, cemented, coarse gravel, with white
streaks.

10.0

_',.p I0.0 -- -
2-MC 1.3 23-56-80 POORLYGRADEDSAND WITH SILT AND OVA = 1.2ppm

'" 11.5 GRAVEL. (SP-SM), light brown and light ., HNu= 0 ppm
gray (mixed),moist, very dense,
homogeneous.

15.0

IS.0 15,0, to i6.0': - OVA = 2 ppm --
3-NC 2.0 10-50-66-75 Similar to 2-MC. HNu = 0 ppm

16.0' to 17.0':
17.0 WELLGRADEDSAND WITH GRAVEr. (SM),

light gray, dry. very dense, homogeneous,

20.0
20.0

4-MC 1.5 25-33-40 WELLGRADEDSAN[) NJTHGRAVEL, (SM), OVA= 3 ppmlight gray, dry, dense, homogeneous with HNu = 0 ppm
21,5 red rust staining.

25.0
25.0 -- --

5-NC t._ 23-54-60 POORLYGRADEDSAND WITH SILT AND OVA = 0 ppm28.5 , GRAVEL. (GP-SM), light brown, slightly HNu = 0 pPm
...,.moist,very dense, homogeneous.. ...

END OF BORING AT 26.5 FEET

30.0-- -- --



I..O CT"U""E"I"O"'"""U"""

--) I"°7°°22'"v SOI'I24gB-'BORINSHEET, OF,
PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATION MCAS-EL TORO

ELEVATION DRILLING CONTRACTOR BEYLIK DRILLINGINC,LA HABRA, CALIFORNIA

DRILLINGMETHOD AND EOUIPMENT HOLLOW STEM AUGERS

WATERLEVELS START 11-12-92 FINISH It-t2-92 LOGGER J.FRIZENSCHAF

z_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
c{,,, PENETRATION__ TEST

[:3 _ RESULTS SOIL NAME,USCS GROUPSYMBOL,cOLOR, DEPTH OF CASING,DRILLING RATE

i_ > m MOISTURECONTENT,RELATIVE DENSITY

z u_ DRILLING·FLUID LOSS
ac > ORCONSISTENCY,SOIL STRUCTURE,
LU_ ujm o -6' TESTS ANDINSTRUMENTATION_j_ _-x u_ 6' -6' -6' MINERALOGY

I

5.0 _
5,0 POORLYGRADEDSANDWITH SILT AND -- OVA = 2 ppm

1-MC 1.5 40-47-70 GRAVEL. (SP-SM), light brown, moist, very HNu = 0 ppm
6.5 dense, with rusty stains.

10,0 10.0 _ _
2-MC 1.5 18-50-63 POORLYGRADEDSAND WITH SILT. OVA= 3 ppm(SP-SM}, light brown with light gray steins, HNu = 0 ppm

11,5 moist, very dense, homogeneous.
I

15.0
15,0 15.0' to 16.0': OVA= 2 ppm

3-MC 1.5 24-30-52+ Similar to 2-MC. HNu= 0 ppm
16.5 16.0' to 16.5':

· - ,_- -,, . - -. (SW),light gray, dry.
very dense, homogeneous.

20.0
20.0 -- OVA= 4 ppm --

4-MC 1.5 17-22-34 20.0' to 21.0':_ll_'LLGRADEDSAND WITH GRAVEL. (SW), HNu= 0 ppm
21.5 light gray,dry, very dense, homogeneous.

Bottom 6":
pOORLY GRADED SAND WITH GRAVEL.
(SP), lightbrown, moist, dense,

homogeneous.

25.0 _
25.0 pOORLYGRADEDSAND. (SP). OVA= - ppm

5-MC 1.5 7-15-32-36 HNu= 0 ppm
27.0

END OF BORING AT 27.0 FEET

30.0- -

=.



PROJECTNUHBER BORING HUHBER
LAO7OO22.RV 25OB-I SHEET I OF I

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HOLLONSTEM AUGERS

HATERLEVELS START 10-26-92 FINISH 10-26-92 LOSGERJ.FRIZENSCHAF

._ SAMPLE STANDARD SOILDESCRIPTION COMMENTS
o u- PENETRATIONw >. TEST

_ _> ca ,-,- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATEz_ LU 'MOISTURECONTENT,RELATIVE DENSITY DRILLING FLUID LOSS
3::< a: --'" > ORCONSISTENCY,SOIL STRUCTURE,_-u. uJ_ uJm o TESTS ANDINSTRUMENTATION,, z u A 6' -6" -6' -6' MINERALOGYa. 0_:: I,-- 1_

"'= z,.,. >-_ _
Surface material consists of 2-3" of
asphalt over a sandy silt material, dark
brown, slightly moist, (fuel odor).

5.0
5,0 SILT. (HL}, dark brown, moist, very stiff, -- OVA = 30 ppm

l-MC 2.0 9-15-25-26 homogeneous, micaceous minerals, fairly HNu = 10ppm
7.0 plastic.

10.0

10.0 -- -
2-MC 1.5 9-9-20 SILT. (ML), dark brown, moist, very stiff, OVA = 85 ppmhomogeneous, micaceous minerals, fairly HNu= 10ppm

11.5 plastic.

15.0 15,0 _ _
SILT. (ML), dark brown, moist,,very stiff, OVA= 30 ppm

3-MC 2.0 10-14-17-24 homogeneous, micaceous minerals, HNu= 0 ppm
17.0 calcerous veins, fairly plastic.

20.0 20.0
4-NC 1.5 7-10-16 20.0' to 20.5': -- OVA= 20 ppm -SILT. (ML), dark brown, moist; very stiff, HNu= 0 ppm

21.5 homogeneous with micaceous material and
calcefous veins.
20.5' to 21.5':
SANDY SILT. (NL), light brown, dry, very
stiff, micaceous minerals, with
(SM),in tip.

25.0
25.0 25.0' to 25.5': -- OVA = 2 ppm

5-NC 1.5 8-20-26 SILTY SAND. (SM),light brown/dry, HNu= 0 ppm
26.5 homogeneous, fine grained sand.

/ /:POORLYGRADEDSAND. (SP), light brown
to light gray, dry, dense, homogeneous,
END OF BORINGAT 26.5 FEET



I

PROJECT NUMBER IBORING NUMBER
I

LAO7OO22.SO.lO I 252A-I SHEET 1 OF 2

'"'_ SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RAND TH-10

WATERLEVELS START t0/7/92 FINISH 10/7/92 LOGGER A. GIMURTU

SAMPLE STANDARD S0tL DESCRIPTION COMMENTS
_ PENETRATION

>. TEST SOILNAME, USCS GROUP SYMBOL, COLOR,
o__ _ o m RESULTS DEPTH OF CASING,DRILLINGRATE

> z _ LU MOISTURECONTENT,RELATIVEDENSITY3: < rr > DRILLING FLUID LOSS
_- ii. ,,, uJ m o 6" -6" -6" ORCONSISTENCY,SOtL STRUCTURE,

_. rr __ o__ _ _ TESTS ANDINSTRUMENTATIONuJ :3 z >"_ (N) MINERALOGY
r"_ _ I--- Z DIS_

Surficial material consisting of Start drilling at 11;45.
approximately 3 inches of bituminous
pavement, underlain by 2 inches of
subgrade rock.

5.0-- -- --

) ,o.o POORLYGRADEDSAND (SP),brown, moist, - Sample headspace 0 ppm on OVA at 10.5-

1-MC 2.0 18-27-38-27 dense, trace silt. and 11.0feet,
12.0

15.0- - --

Difficult augering at 18.0 feet.

20.0
20.0 SANDY SILT (ML),brown, moist, hard, fine - Sample headspace O ppm on OVA at -

2-MC 1.9 25-80-50-50 sand, distinctive remnant soil structure. 20.5 and 21.0 feet.
22.0

J

25.0- -- -

,.J

' 30.0 30.0
SILTY SAND (SM),brown, moist, dense, -- Sample headspace 0 ppm on OVA at --

- 3-MC 1,7 15-35-31-38 fine grained. 30,5 and 31.0 feet.
32.0



PROJECTNUMBER [ BORINGNUMBER

LAO70022.SO.lO J 252A-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA·

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-I/2" OD,INGERSOL-RAND TH-10

WATERLEVELS START 10/7/92 FINISH 10/7/92 LOGGER A. GIMURTU

_ SAMPLE STANDARD SOILDESCRIPTION COMMENTSPENETRATION
_ >i TEST
_ _ o rr RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE

> _Zu_ gu MOISTURECONTENT,RELATIVEDENSITY ·_'_ a: > DRILLING FLUID LOSS
_LL UJ uJm 0 6" -6'-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONo.n- __ a_=_ u_ MINERALOGY
uJ::) z >-_ (N)o_ - ,-z _

40.0
40.0 Similar to 3-MC, trace to little clay, -- Sample headspace 0 ppm on OVA al -

4-MC 1.7 26-40-35-28 apparent bedding present. 40.5, 41.0, and 41.5 feet.
42.0

43.0 4A-MC 1.0 22-25 Similar to 4-MC, very dense.

45.0 -- -- -

I

50.0 50.0 , Similar to 4A-MC, very dense. -- Sample headsPace 0 ppm on OVA at --

5-MC 2.0 21-65-70-38I 50.5and51.0feet.
52.0

53.0 5A-MC . 1.0 62-50+ Similar to 5-MC.

55.0-- -- -

80.0 60.0 Similar to 5-MC, interbedded with 4 inch -- Sample headspace 0 ppm on OVA with --

6-MC 2.0 32-75-50+ layers of WELLGRADEDSAND (SW),light 60.5 and 61.0 feet.
-50+ brown.

62.0
Total Depth at 62.0 Feet.

85.0....



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 255A-1 SHEET 1 OF 2

SOILBORINGLOG

PROJECTNAVYCLEANRCRAFACILITYASSESSMENT LOCATIONMC_S-ELTORO
ELEVATION BRILLING CONTRACTORBEYLIK DRILLING, INC., LA "ABRA, CALIFORNIA

DRILLINGNET.O0ANOEOUIP.ENTHSA,3-1/4"ID,e-l/2"OD,GUSPECHBRAT-22
WATERLEVELS START 10/20/92 FINISH '0/20/92 LOGGER A. GI"URTU/J. FRIZENS

-- SAMPLE STANDARD S0]LDESCRIPTION COMMENTS

_. PENETRATION> TEST

_ _> <_j ,,,n- RESULTS-, MOISTuRESOILNAME,coNTENT,USCSGROUPRELATIvESYMBOL,DENSiTyCOLOR,DEPTHOF CASING,DRILLINGRATE-r< ,-,,-' > DRILLING FLUID LOSS
_-,, LU LUre O 6" -6" --6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATIONa.m: __ o__ c__ MINERALOGY
uu= z >-_ uJ,_. (N)
OrJ"J _ I--Z

Surficial material consisting of'
approximately 2 inches of bituminous Start drilling at 14:00.
pavement and approximately 2 inches of
subgrade gravel.

5.0 -- -- --

.) 10.0 I0.0
SILTY SAND (SM),light brown, dry, dense, -- HNu=O.1ppm

1-MC 2.0 10-14-21-30 homogeneous, some micaceous minerals: 0VA=0 ppm
12.0

15.0-- -- --

20.0
20.0 SILT (ML),light brown, dry, hard, - HNu=! ppm --

2-MC 2.0 14-39-40-25 homogeneous, white streaks from 21 feet. OVA=3 ppm
22.0

25.0- - --

4
_) 30.o3o.o -tCLAYEY SILT (ML/CL), light brown, moist, HNu=I ppm

3-MC 2.0 17-39-75-75 hard, homogeneous with white streaks. OVA=3 ppm ._
321o



' PROJECTNUMBER I BORINGNUMBER I

LA070022.S0.10 255A-t SHEET 2 OF 2

-) .SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLING METHODAND EQUIPMENT HSA, 3-1/4" ID, 6-I/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/20/g2 FINISH t0/20/92 LOGGER A. GIMURTU/J.FRIZENS

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
_- PENETRATION
o,_ __ TEST
_r_ _ _ r,- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

> _LU '" MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING,DRILLINGRATE
"r._ rr > OR CONSISTENCY,SOIL STRUCTURE, DRILLING FLUID LOSS_-u. LU LUrn 0 6' -6'--6" TESTS AND INSTRUMENTATIONo_a: __ a__ uA MINERALOGY
ILl= = >:_ UJ,? (N)
_f.n _ I--Z

-1

J

40.0
40.0 Similar to 3-MC, local white concretions -- HNu=I ppm --

4-MC 2.0 30-46-62-70 and streaks. OVA=I ppm
42.0

i_ 45.0 - -- --

50.0
50.0 Similar to 4-MC, with very hard white -- HNu=0.5 ppm --

5-MC 2.0 11-31-60-70 concretions from 51'. OVA=0.5 ppm
52.0

53.0 5A-MC 1,0 15-61-100+ concretionsSimilarto 5-MC,andwithstreaks.veryhard

56.0- -- --

60.0
80,0 60-60.5' Similar to 5A-MC, without -- OVA=5 ppm --

6-MC 1.75 26-:88-120+ concretions.60.5-61' POORLY GRADED SAND WITH
62.0 SILT (SP-SM), fine grained.

_61-62'_(ML/CL),lightbrown, /
moist, hard, homogeneous with hard white
concretions and streaks.

- TotalDepthat 62,0Feet.

85,0-- -- --
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PROJECTNUMBER I BORINGNUMBER
LAO70022.S0.IO I 263A-1 SHEET ' OF 2

b SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODAND EDUIPMENT HSA, 3-1/4" ID, 6-1/2" OD.GUSPECHBRAT-22

WATERLEVELS START 3i/04/92 FINISH 11/04/92 LOGGERK. HUCKRtEDE

z _ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION

_ J o >. TEST SOILNAME,USCSGROUPSYMBOL,COLOR,ac RESULTS DEPTHOF CASING,DRILLING RATE
_o_ _ _ ac ,,, MOISTURECONTENT,RELATIVE DENSITY'r< cc uJ > ' DRILLINGFLUID LOSS
_- u. LU UJm O 6" -6' -6" ORCONSISTENCY,SOIL STRUCTURE,
,, ,r __ o_=[ _ TESTS ANDINSTRUMENTATIONI.U:::> z >' ::%) _ u_ (N) MINERALOGY
¢-I or) _ I-- Z cc_

Start drilling at 08:45.

.J
POORLYGRADED SAND (SP), brown, dry to
moist, fine to mediumgrained, some J
gravel.

5.0-- --J -. --

J

i q

D 10.0 10.O
POORLYGRADEDSANDWITH GRAVEL -- Headspace reading 1.5ppm on HNu. --

1-MC LO 92-34 (SP), fine to mediumgrained. SANDYCLAY iCL), brown, moist, in tip of sampler.
12.O

15.0- -- --

20.0
20.0 _ (SC), light brown, moist, -- Headspace reading 5 ppm on OVA and 1-

2-MC 1.3 21-40-57 very dense, fine to mediumgrains, ppm on HNu,between sleeves.
22.0

25.0_ -- _

30.0 30.0
POORLYGRADEDSANDWITH CLAY -- Headspace reading 1.0ppm on OVA. --

32,0 3-MC 1.2 30-64-34 micaceous.(SP-SC)'light brown, moist, very dense,



PROJECTNUMBER I BORINGNUNBER

LAO70022.SO.10 ! 263A-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATe'ON MCAS-EL TORO

ELEVATION DRILLING CONTRACTOR BEYLIK DRILLING, INC.! LA HABRA, CAL[FORNIA

DRILLING METHOD AND EQUIPMENT HSA, 3-'i/4'' ID, 6-'//2" OD, GUS PECH BRAT-22

_t_ATER LEVELS START 11//04/92 FIN'SH 11//04/92 LOGGER K. HUCKRIEDE

-- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

I PENETRATEsTTIONUJm_ _ 07 _ RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,> <_ '" MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE-r._ ac > DRILLING FLUID LOSS
wu_ uJ ,,,m o 6" -6' -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION,-,cc __ o.=E fl A MINERALOGY
U,.l= z >-: uJ_ (N)
t-_GO _ I--Z rr'_

40.0
40.0 Similar to 3-MC. -- Headspace reading similar to --

4-MC 1,3 20-44-41 background.
42.0

) 45.0-- - -

50.0
50.0 CLAYEY SAND (SC), light brown, moist, -- Headspace reading 4 ppm on OVA. -

5-MC 1.4 34-62-69 very dense, fine to mediumgrained,interbedded with - - J - -- _
52.0 (SW).

55.0-- -- -

60.0
80.0 pOORLYGRADEDSANDWITH CLAY -- Headspace reading 1.0ppm on OVA. -

6-MC 32-49-62 (SP-SC), light brown, dry to moist, verydense, micaceous.
62.0

Total DePth at 62.0 Feet.

_) 85.0-- -- -

m



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 263A-2 SHEET i OF

.-) SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA. CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-I/4" ID 6-I/2' OD,GUSPECH BRAT-22

WATERLEVELS START 11/04/92 FINISH 11/04/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

PENETRATION
-J o >_ TEST

Wm_ < z a: cc RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE
> _LU LU MOISTURECONTENT,RELATIVE DENSITY3:< a: > DRILLINGFLUID LOSS

_--u. ,,, LUCO O 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE,
,,cz: _ a_=: ('J_ MINERALOGY TESTS ANDINSTRUMENTATION
I.U= = >'=, _g (N)or._ _ I.-z

Start drilling at 14:32.

/

POORLY GRADED SAND WITH CLAY
(SP-SC), dark brown, moist.

5.0-- -- --

D 10.0 lO.O
LEAN CLAYWITH SAND (CL), clark brown, -- Headspace reading L5 ppm on OVA -

1-MC L5 10-15-20 moist, very stiff, fine sand. between sleeves.
t2.0

15.0-- -- -

20.0
20.0 POORLYGRADEDSAND WITH CLAY -- Headspace reading 0.5 ppm on OVA. --

(SP-SC), brown, moist, mediumdense, fine
2-MC 1.5 8-10-10 to mediumgrained,

22.0

25.0-- -- --

-H

j) 30.0 30.0
WELLGRADEDSANDHITH CLAY (SW-SC), -- Headspace reading 2.0 ppm on OVA and--

-- 3-MC 1.5 20-32-40 light brown, moist, dense. 0.2 ppm on HNu.
32.0



PROJECTNUMBER I BORING NUMBER '1

LA070022.S0.10 263A-2. SHEET 2 OF 2

D SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY AssESSMENT LOCATION.MCAS-EL TORO

ELEVATION DRILLINGCONTRACTOR BEYLIK DRILLING, INC., LA HABRA, CALIFORN]A

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

MATERLEVELS START 11/04/92 FINISH 11/04/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

_ PENETRATION>. TEST
_3_ _ o n- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRATEIa: LU MOISTURECONTENT,RELATIVE DENSITY> "_L.U DRILLING FLUID LOSS·'t' _1[ r¢ _,
_u.. LU ,,,m O 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
,,ac __ a._ uA MINERALOGY
I.U:::) Z >--_ ___. (N)1:::3¢,/) _ I--Z

40.0
40.0 POORLYGRADEDSAND (SP), light brown, -- Headspace reading on OVA similar to --

4-MC 1.4 30-25-58 moist, very dense, fine to mediumgrained, background.
42.0

D 45.0- -- -

50.O 50.0 .i -i- (SM), yellow-brown, -- Headspace reading on OVAsimilar to --

5-MC 1.3 50-58-66 dry to moist, very dense, background.
52.0

55.0-- -- -

80.0 60.O POORLYGRADEDSAND WITH CLAY -- Headspace reading on OVAsimilar to --

6-MC 1.2 ,.37-62-58 (SP-SC), brown, moist, very dense, fine to background.mediumgrained.
62.0

Total Depth at 62.0 Feet.

j) 65.0-- -- -



PROJECTNUMBER I BORIN6 NUMBER

LAOTOO22.RV I 265B-I SHEET 1 OF I

-'_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA. CALIFORNIA

DRILLING METHODANDEOUIPMENT HOLLOWSTEMAUGERS

WATERLEVELS START 11-10-92 FINISH 11-10-92 LOGGER J.FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
zl- ..... PENETRATION

_--" -J c3 >. TEST
_{_ '_ z_ cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

:> <_ w MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLING RATE> DRILLINGFLUIDLOSS"t,- _t[ nc

wu. LU__ ujm O ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONa.e: a. 3[ _ 6' -6' -6' -6' MINERALOGY
0(/3 _ I--Z

Surface material consists of light brown.
silty material,

5.0
5.0 -- -

1-MC 0.5 7-10-14 POORLYGRADEOSAND WITH SILT, 0VA = 0 ppm(SP-SM), light brown, dry, mediumdense, HNu = 0 ppm
6.5 homogeneous, with roots and small gravel

present,

10.0

'_ I0'0 SILT. (ML), light brown, dry, hard, -- OVA = 0 ppm --2-MC 1.5 7-11-21-31 laminated with micaceous minerals and HNu = 0 ppm
12.0 white concretions.

15.0
15.0 ....

POORLYGRAOEDSANDWITH SILT ANO OVA -- 0 ppm
3-MC 2.0 6-20-28-31 GRAVEL. (SP-SH), light brown, dry, dense, -_ HNu = 0 ppm

homogeneous.
17.0 I

20.0

20.0 20.0' to 21.0': - OVA -- 0 ppm --
4-MC 2.0. 8-30-36-43 Similar to 3-MC. HNu= O ppm j

21.0' to 22.0':
22.0 - _ - . .... . (SM).,light gray, dry,

dense, homogeneous.
J

25.0

25.0 25.0' to 26.0': OVA ==0 ppm
5-MC 2.0 20-25-34-39 ";,' -- =- '- --'--=-{SM), light gray, dry, HNu .=O ppm

dense, homogeneous.
27.0 26.0' to 27.0':

t POORLYGRADEDSANDWITH SILT, /
(SP-SM), light brown, dry, very dense,

homogeneous.
ENDOF BORING AT 27.0 FEET

'xj 30.0- -- -



PROJECTNUMBER JBORING NUMBER ,

LAOTOO22.RV I 265B-2 SHEET 1 OF 1

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATiON.NCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING tNC, LA HABRA, CALIFORNIA

DRILLING METHODANDEQUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 11-13-92 FINISH 11-13-92 LOGGER J.FRIZENSCHAF

z_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
_ >_ TEST
_3_ _ o RESULTS SOIL NAME,USCSGRouP SYMBOL,COLOR,

> _u_ uJ> 6" MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CAS1[NG,DRILLING RATE-r,,_ n- _ OR CONSISTENCY,SOIL STRUCTURE, DRILLING FLUID LOSS_-u. uu_ ,,,ca TESTS AND INSTRUMENTATION43.3[

c3u_"'_ _vz" _z>-_ _ -6' -6' -6" MINERALOGY

Surface material consists of light brown,
sandy material with gravel.

5.0

5,0 POORLYGRADEDSANDWITH SILT. -- OVA = 0 ppm
1-MC 1.0 8-21-28-40 (SP-SM), light brown, dry, dense, HNu = 0 ppm

7.0 cemented, micaceous particles.

10.0

- _
10'0 10.0' to 11.0': OVA = 4 ppm

2-MC 2.0 25-31-40-55+ Similar to l-MC. HNu = 0 ppm11.0'to 12.0':
12.0 WELLGRADEDSAND WITH SILT AND

GRAVEL. (SW-SM), light gray, dry, very
dense, homogeneous.

15.0

15.0 SANDY SILT. (ML), light brown, dry, hard, -- OVA = 0 ppm
3-MC 2.0 26-30-37-40 cemented, with white streaks and HNu= 0 ppm

17.0 concretions.

2O.O
20,0 20.0, to 21.0': -- OVA = 0.5 pPm

-" 4-MC 2.0 24-37-46-58 'SILT. (ML), dark brown, moist, hard, HNu = 0 ppm
homogeneous,some plasticity. '_

22.0 21.0' to 22.0': ~
-_ POORLYGRADEDSANDWITH SILT, OVA = 7 ppm

4a-MC 2.O 18-25-28-30 _ (SP-SM), light brown, moist, very dense, -4 HNu = 0 ppm

homogeneous with white concretions and .J
24.0 _micaceous minerals. m

25,0 25.0 7_'OORLY GRADEDSANDWITH SILT. _ _
-_ (SP-SM), light brown, moist, dense, OVA = 4 ppm

5-MC 1.5 12-28'37-41 \ homogeneous, with white concretions, and HNu = 0 ppm
_icoceous materials.

27'0 x_imitar to 4a-MC. /
END OFBORING AT 27.0 FEET

I



PROJECTNUMBER I BORINGNUMBER

LAO70022.RV 1265B-3 SHEET I OF !

_'_ SOILBORINGLOG
PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATZON DRILLING CONTRACTORBEYLIK DRILLING ]NC, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPMENT HOLLONSTEM AUGERS

HATERLEVELS START 1t-14-92 FINISH 11-14-92 LOGGER J.FRIZENSCHAF

3r_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
_ -_ o >_ TEST

._ a: RESULTS SOIL NAME,USCSGROUPSYMBOL.COLOR, DEPTH OF CASING,DRILLING RATE
> '_w w MOISTURECONTENT,RELATIVE DENSITYa: > DRILLING FLUID LOSS
w_ w m o 6' ORCONSISTENCY,SOil STRUCTURE, TESTS ANDINSTRUMENTATION

_ >-_a':[ _uA -6' -6' -6" MINERALOGY_ I.--7

Surface material consists of
approximately 4" layer of asphali over
silty fine grained sand.

5,O 5.0 _ . _
POORLYGRADEDSANDNITH SILT AND OVA= 8 ppm

1-MC 2.0 3.7-12-29 GRAVEL. (SP-SM), light brown, moist, HNu = 0 ppm
mediumdense, homogeneous with white

7.0 concretions.
l

10.0

___ 10'O Similar to 1-MC. OVA= 0 ppm
2-MC L5 8-16-21-25 HNu = 0 ppm

12.0

15.0
15.0 15,0' to 16_0': -- OVA= 12ppm -

3-MC 1.5 15-23-30-40 WELLGRADEDSANDWITH SILT AND HNu = - ppm(SW-SM), light gray, dry, dense,
17.0 homogeneous.

16.0' to 17.0':

3a-MC 2,0 18-40-42-46!_ POORLYGRADEDSANDN]TH SILT AND OVA= 4 ppmGRAVEL. (SP-SM), light brown, moist, HNu= 0 ppm

19.0 _l.dense, homogeneous with white __

20.0 20.0 c°ncreti°ns_ _ _
'_ GRAVEL. (SP-SM), light brown, moist, very OVA= 2 ppm

4-MC 2,0 18-21-30-31 _ dense, homogeneous, with white HNu= 0 ppm

22,0 t's__ip.
(SP'SM), light brown, slightly

moist, dense, homogeneous with white
concretions.

25.0
25.0 Similar to 4-MC, fine gravel. -- OVA= 0 ppm

5-MC 2.0 20-23-27-30 HNu= 0 ppm
27.0

END OF BORINGAT 27.0 FEET

_) 30.0- - -
I



PROJECTNUMBER _ BORINGNUMBER

LAO70022.RV I 265B-4 SHEET 1 OF 1

-'_ SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVAT[ON DR[LL[N$ CONTRACTORBEYL[K DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODAND EQUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 11-14-92 FINISH 11-t4-92 LOGGER J.FR[ZENSCHAF

3K_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
_. PENETRATION

-J o >_ TEST
._ _ RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING, DRILLING RATE

_ > z_j '" MOISTURECONTENT,RELATIVE DENSITY_c > DRILLING FLUID LOSS
a_0: _-__'"A,,,m o OR CONSISTENCY. SOIL STRUCTURE. TESTS AND INSTRUMENTATION_-_ o h 6'-6'-6'-6' MINERAtOGY
(:3O3 _ _ I-.-Z

Surface material consists of grass cover
over silty fine grained sand with gravel.

5.0
5,0 POORLYGRADEDSAND WITH SILT. -- OVA= 0.5 ppm

1-MC t.0 t8-18-28-30 (SP-SN), light brown, dry, dense, HNu= 0 ppm
cemented, fine grained sand, white

7.0 concretions and streaks.

10.0

10.0 Similar to 1-MC,except very dense, with -- OVA = t ppm
2-MC 1.5 12-40-57-60 gravel. HNu= 0 ppm

12.0

15.0 15'0 _ -_POORLYGRADEDSAND WITH SILT AND OVA = 2 PPm

3-MC 1.5 8-40-43-50 GRAVEL. (SP-SM), similar to 2-MC, exceot HNu= 0 pPmcoarser grained sand.
17.0 -1

.a

20.0
20.0 - -

21.0 4-NC 1.0 32-76 20,0' to2QS': OVA = 1 ppmSimilar to 3-MC. HNu= 0 ppm
-_ 20.5' to 2t.0':

4a-MC 2.0 50-80-97_-13C _ HELL _RADED SAND WITH SILT AND
GRAVEL. (SM-SM), light brown to light

23.0 _ gray, dry, very dense, with white -_

concretions.
-Similar to 4-MC from 20.5' to 21.0'. -_

25.0

25.0 Similar to 4a-MC, except light gray and - OVA = 12ppm
5-MC 2.0 26-43-73-80 without concretions. HNu= 0 ppm

27.O
END OF BORING AT 27.0 FEET

30.0- - --

-1



J

PROJECTNUMBER ] BORINGNUMBER

LAO7OO22.RV I 265B-5 SHEET 1 OF 1

-'_ SOILBORINGLOG i

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATiONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA. CALIFORNIA

DRILLINOMETHODAND EOUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 11-6-92 FINISH 11-6-92 LO6GER HEICKRICH

SAMPLE I STANDARD SOIL DESCRIPTION 'COMMENTS
-_m-- PENETRATION
o,_ >_ TEST

_W_ _ <_[ a: RESULTS SOiL NAME,USCSGROUPSYMBOL,COLOR..> uu MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLINGRATE
'r< a: > DRILLING FLUID LOSS
_-u. LU_ UJrn O ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
""" _ "3: _ 6" -6' -6' -6' MINERALOGY
t...afj_ _ H-i

Headspace analyses taken between
sleeves.

5,0
5.0 POORLYGRADEDSAND. (SP),brown, moist. -- OVA = 0.8 ppm

1-MC 1.7 15-15-10-18 mediumdense, fine to mediumgrained
7.0 sand, with trace silt.

10.0

10,0 POORLYGRADEDSAND WITH SILT. -- OVA= 1ppm2-MC 1.8 10-10-14-15 (SP-SM), brown, moist, mediumdense.
12,0

15.0
15,0 POORLYGRADEDSAND. (SP),brown, moist, -- OVA= 0.5 ppm

3-MC 1.9 8-8-15-20 mediumdense, fine to mediumgrained
1LO sand.

20.0

20.0 Similar to 3-MC, except light.brown. -- OVA= 0.5 ppm --
4-MC 1.8 12-15-15-17

22.0

25.0
25.0 , i - ; : (SW),yellowish -- OVA= 0.5 ppm

5-MC 1.4 20-23-30-48 brown, dry, dense.
27.0

END OF BORINGAT 27.0 FEET

_,_ 30.0-- -- -



PROJECTNUMBER I BORINGNUMBER

LAO70022.RV J265B-6 SHEET I OF I

b SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODAND EOUIPNENT HOLLOWSTEM AUGERS

NATERLEVELS START 11-6-92 FINISH 11-6-92 LOGGER HEICKRICH

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
zD- PENETRATION
o,_ >. TEST
_ _ cD. ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING, DRILLING RATE

> z_ '" MOISTURECONTENT,RELATIVE DENSITYw-.(. n- > DRILLING FLUID LOSS
o ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION_I.L. LI.I_ LUCID

,,cc __ a-x o_ 6" -6"-6' -6' MINERALOGY
r'_ C/) _ I--Z

Headspace analyses taken between
sleeves.

5.0
5.0 pOORLYGRADEDSAND. (SP),brown, dry -- OVA = 1ppm --

I-MC 1.8 5--5-5-1t to moist, loose, fine to mediumgrained
7.0 sand,

I

10.0
10,0 Similar to I-MC, except mediumdense, more OVA = I ppm

2-MC 2.0 8-8-12-14 fine sand.
12.0

15.0
15.0 POORLYGRADEDSANDWITH SILT. -- OVA = 2.5 Ppm

3-MC 2.0 5-3-4-8 (SP-SM), brown, moist, loose, fine to
17.0 mediumgrained sand.

_;ILTY SAND. (SM), brown, moist, medium OVA = I pPm
3a-MC 2.0 5-12-10-20 dense, poorly graded, fine to medium

lg.O grained sand.

20.0
20.0 Similar to 3a-MC with RA OVA = I ppm

4-NC 1.7 10-20-20-30 (SW),dry to moist in tip.
22.0

25.0
25.0 Layered (SN), and -- OVA = I ppm -

5-MC 1.5 10-10-10-20 POORLYGRADEDSANDWITH SILT.
(SP-SM), light brown,mediumdense, fine to27,0

... mediumgrained sand. ..
ENDOF BORINGAT 27.0 FEET

30.0- -- -



PROJECTNUNIBER I BORIN6 NUMBER

LAO70022.RV I 265B-7 SHEET I OF I

_) SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILUNG CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILUNG METHODANDEQUIPMENT HOLLOWSTEMAUGERS

WATERLEVELS START 11-5-92 FINISH 11-5-92 LOGGER J.FRIZENSCHAF

SAMPLE STANDARD SOil DESCRIPTION COMMENTS
3¢_ PENETRATION
_ >_ TEST

_ _ _u_ m RESULTS SOIL NAME,USCS GROUPSYMBOL,COI:OR,> uJ MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING,DRILLINGRATE

_ n- > DRILLING FLUID LOSSuJ_ LUm 0 6" ORCONSISTENCY,SOIL STRUCTURE,_-_ Q-x c)_ -6'-6' -6" MINERALOGY TESTS ANDINSTRUMENTATION
,-._ I--7

Surfacematerialconsistsofa l-foot
thick layer of concrete over fine grained.
silty sand.

5.0

$'0 POORLYGRADEDSANDWITH SILT. -- OVA = _ Ppm -
1-MC 1.5 0-12-13-17 (SP-SM). light brown, dry, mediumdense, HNu = 0 ppm

7.0 homogeneous.

_.O 10.0

LEA[J_C,J.A.Y_(CL), dark brown, moist, very -- OVA = 0 Ppm --2-MC 1.5 7-12_-15-1g stiff, some silt, homogeneous. HNu = 0 ppm
12.0

-1

15,0

15'0 POORLYGRADEDSANDWITH SILT, -- OVA = 0 ppm -
3-MC 1.5 5-IO-30-30 (SP-SM), light brown, dry, dense, HNu = 0 ppm .;

17.0 homogeneous.

17.0'to18.0': OVA = 80 ppm 1
3a-MC 1.5 18-3,0-34-40 SANDY SILT. (ML),mightbrown dry,hard, HNu = 20 ppm

homogeneouswithwhitestreaks.
19.0 18.0' to 19.0': '

20.0 POORLYGRADEDSAND WITH SILT.
20.0 (SP-SM), light brown, dry, dense, --

"_ homogeneous. OVA = 0 ppm -
4-MC 1.5 23-30-33-40 -POORLY GRADEDSAND WITH SILT AND HNu = 0 ppm

22.0 GRAVEL. (SP-SM), light brown, dry, dense,
homogeneous.

25.0
25.0 25.0' to 25.5': -- _

OVA = 0 ppm
5-MC 2.0 29-45-58-75 _ (CL), dark brown, moist, hard, HNu = 0 ppmhomogeneous.

27.0 25.5' to 26.0':
POORLYGRADEDSANDWITH SILT AND /
GRAVEL. (SP-SM), light brown, very dense,
homogeneous.

[ 26.0' to 27.0':
- , . - -- .-- (SW),light brown to

30.0 -- [ light gray, dry, ver_ dense, homogeneous. _
END OF BORINGA_27.0 FEET



PROJECTNUMBER ] BORINGNUMBER

LAO70022.RV J 265B-8 SHEET ! OF !

---)
SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODANDEQUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START fl-5-g2 FINISH I1-5-g2 LOGGER HEICKRICH

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
31:t"-

_jou. PENETRATION>_ TEST
_{_ _ o ec RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

> _zu_ m MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLING RATEa: > DRILLING FLUID LOSS..r._
_,, ud_ ,,,03 o ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATIONQ.,,' _ o_:_ cJ_ 6'-6'-6'-6' MINERALOGY
003 _ _"-Z

Headspace analyses taken between
sleeves.

5.O

5'0 POORLYGRADEDSAND WITH CLAy, -- Headspace reading similar to --
1-MC 2.O 12-12-6-7 (SP-SC), dark brown, moist, loose, fine to background.

7.0 mediumgrained sand, mica.

i0.0 10,0

) -POORLYGRADEDSANDWITH CLAY. OVA = 0.5 ppm
2-MC 2.0 6-6-12-5 (SP-SC), brown, moist,.toose to medium

12.0 dense, fine to mediumgrained sand.

15.0

15,0 Similar to 2-MC except light brown, medium OVA = O.S POrn
3-MC 1,9 10-10-15-25 dense.

17.0

20.0

20'0 POORLYGRADEDSANDWITH SILT. -- OVA: ! ppm --
4-MC 1.8 10-10-15-22 (SP-SM), light brown, moist, mediumdense, -_

22.0 fine grained sand.

-1

.M

25.0

25.0 ._ _ - m -- , (SW),yellowish - OVA = 2 ppm -
5~MC 1.8 10-13-12-20 brown, dry to moist, mediumdense.

27.0
Similar to 5-MC.

5a-MC 1.6 6-8-8-19
29.0

END OF BORINGAT 29.0 FEET

%.j 30.0 - - -



PROJECTNUMBER I BORINGNUMBER

LAOTOO22.RV I 265B-9 SHEET ! OF 1

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DR-ILLINGCONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODAND EOUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 11-5-92 FINISH 11-5-92 LOGGER HEICKRICH

3_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
_ PENETRATIONTEST

o >' RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
_ ._ Zu_ ac DEPTHOF CASING, DRILLINGRATE> uJ MOISTURECONTENT,RELATIVE OENS]TYn- > DRILLING FLUID LOSS

,,, LUm 0 ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
a. ac _ o_=[ u_ 6' -6' -6' -6" MINERALOGY

Headspace analyses taken between
sleeves, unless indicated otherwise.

5.0
5.0 POORLYGRADEDSAND WITH CLAY. -- OVA= 0.5 ppm

1-MC 1.9 2-2-1-2 (SP-SC), moist, very loose, fine grained OVA= 4 ppm in bag after 5 minutes.
7..0 sand, mica,

10.0 I0.0 __ _

CLAYEY SAND. (SC), dark brown, moist, Headspace reading similar to2-MC 1.9 5-2-4-10 loose, poorly graded, fine grained sand, background.
12.0 mica. OVA= 1.5ppm {in bag)

15.0

15'0 Similar to 2-MC except loose to medium -- Headspace reading similar te -
3-MC 1.8 7-1-8-10 dense, background.

17.0

20.0

20'0 POORLYGRADEDSAND WITH CLAY. -- Headspace reading similar to -
4-MC 1.7 10-10-11-13 (SP-SC), brown, moist, mediumdense, fine background.

22.0 grained sand.

25.0 25.0 _ _

5-MC 0.5
27.0

· -; '- - '- iSM), dry to moist, OVA = 5 ppm (in bag)
5a-MC 1.8 II-6-6-10 loose.

29.0

j_ 30.0-- 5b-MC 1.7 5-7-9-11 -- _
31.0

ENDOF BORINGAT 31.0 FEET



PROJECTNUMBER BORIN6 NUMBER

LAO70022,RV 265B-10 SHEET 1 OF I

""_ SOILBORINGLOG
!

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYL]K DRILLING ]NC, LA HABRA, CALIFORNIA

DR]LUNG HETHODANDEOUXPNENTHOLLOWSTEM AUGERS

WATERLEVELS START 11-6-92 F]N]SH 11-6-92 LOGGER J.FRIZENSCHAF

z _ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
o, _._ >. TEST SO]L NAME,USCS GROUPSYMBOL,COLOR,

_a_ i a_ _ a: RESULTS DEPTHOF CASING,DRILLING RATE

w MOISTURECONTENT,RELATIVE DENSITY
3: _ > DRILLING FLUID LOSS
_- u. o ORCONSISTENCY,SOILSTRUCTURE,
[u":Dac _ a_>._x _j _ 6' -6'-6' -6' MINERALOGY TESTS AND INSTRUMENTATION
(:::303 _ I--Z re'

Surface material consists of a 1-foot
thick layer of concrete over lean clay
material.

5.0 5.0 _ _
5.0' to 6.0': OVA = 0 ppm

1-MC 1.5 5-ti-16-25 _ (CL), dark brown, moist, very -_ HNu = 0 ppm
stiff, homogeneous. /

7.0 6.0' to 7.0': dPOORLY GRADED SAND WITH SILT.
, (SP-SM), light brown, dry, mediumdense,

homogeneous, fine gravel beginning at 6.5
ft of depth.

10.0
10.0

3 -SILT. (ML),dark brown, moist, hard, very OVA = 0 ppm
i

2-MC 2.0 10-40-31-50 plastic, homogeneous, with white HNu = 0 ppm'
12.0 concretions.

15.0

15.0 POORLYGRADEDSAND WITH SILT. OVA= 0 ppm
3-MC 2.0 21-2g-30-35 (SP-SM), light brown, moist, dense, with HNu= 0 ppm

0.5cra diameter gravel particles at 16.5 ft
17.0 of depth, local gray sand streaks.

20.0
20.0 20.0, to 21.0': -- OVA = O ppm -

4-MC 1.5 25-35-40-45 POORLYGRADEDSANDWITH SILT. HNu = O ppm
(SP-SM), light brown, moist, dense, with

22.0 whiteconcretions.
21.0' to 22.0':
NELL GRADED SAND WITH SILT AND
GRAVEL. (SW-SM), light brown, very
dense.

25.0

25.0' to 26.0': -- OVA = 0 ppm -
5-MC 1.5 35-75-50 POORLYGRADEDSAND N]TH SZLT. HNu= 0 ppm26.5 (SP-SM}, light brown, moist, very dense,

26.0' to 26.5':
SANDY SILT WITHGRAVEL. (ML),light
brown, dry, hard, cemented with white
concretions.
END OF BORINGAT 26.5 FEET

j_ 30.0 -- -- -

'"1



PROJECTNUI4BER I BORII_ NUNBER

LAO70022.RV ] 269B-1 SHEET I OF 1

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DR]LLZNGMETHODAND EOUIPHENT HOLLOWSTEM AUGERS

WATERLEVELS START 11-5-92 FINISH II-5-92 LOGGER A,GIMURTU

3=_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
o,u- PENETRATIONw __ TEST

mwW_.,_ .,_ ac RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,> '" ' MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE:1:4 ac > DRILLING FLUID LOSS
I-u. ,,, cum o ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
a. oc __,_ a_z _ 6" -6' -6' -6' MINERALOGY ·
laU:_ zm, >-cD

Surface material consists of 4" thick
SILTY SAND. (SM), brown, moist, Iow concrete.
density.

5.0
5.0 - --

I-MC 1.8 12-13-i3 '- _ - '. .- ,_ (SW),light brown, OVA = I ppmmoist, mediumdense, coarse to fine
6.5 grained sand.

J
I0.0 10.0 _ --

2-MC 1.7 13-1'3-22 SANDY LEANCLAY. (CL), dark brown, OVA = 0 ppm
moist very stiff, fine grained sand, little to

11.5 somesilt.

t5.0
_0 -- --

3-MC 1.7 10-12-17 SANDY ELASTIC SILT. (MH),brown, moist, OVA = 3 pPmvery stiff, sandy, micaceous silt, some fine
16.5 grained sand.

20.0
20.0 -- OVA = IpPm -

4-MC 1.8 12-20-20 SILTY SAND. (SM), brown, moist, medium
2t.5 dense, fine grained sand, trace clay.

25.0
25.0 - -

5-'MC 1.7 10-IO-25 '- _ - - - - --- . (SW),light brown, OVA = I ppmmoist, mediumdense, fine to mediqm
26.5 grained sand. '

END OF BORING AT 26.5 FEET

-,j 30.0 - , - -



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 271A-1 SHEET 1 OF 2

SOIL BORING LOG

,ROJECTNAVYCLEANRCRAFACILITYASSESSMENT LOCATION.CAS-ELTORO
ELEVATION DRILLINGCONTRACTORGEYLIKDRILLING.INC,.LAHABRACALIFORNIA
DRILLINGMETHODAND EOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

HATERLEVELS START '0/13/92 FINISH '0/14/92 LOGGER K. HUCKRIEDE

-- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_: PENETRATION>_ TEST
_3_ _ 7o rr RESULTS SOIL NAME,usgs GROUPSYMBOL,COLOR,> n- gu MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE:3:< a: <gu > DRILLING FLUID LOSS
_-a. gu gum o 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION,, _ a. :E _ _ MINERALOGY
C;) f¢_ _ I--Z

Surface material consists of POORLY
GRADED SAND WITH GRAVEL (SP), loose. Start drilling at ,1:03.

5.0 - -WELLGRADEDSAND WITHSILT (SW-SM), -- _
light brown, moist.

--'_ I0.0 10.0. POORLYGRADEDSAND (SP), brown, moist, -- Headspace reading on OVA similar to --
J 1-MC 1.9 14-10-27-11 mediumdense, fine to mediumgrained, background.

12.0

15.0- -- --

20.0
20.0 POORLYGRADEDSAND WITH SILT - Headspace reading 0.2 ppm on OVA and--

2-MC 1.5 3-6-31-24 (SP-SM), light brown, moist, dense. O ppm on HNu.
22.0

25.0-- -- --

-1

J
_._ 30.0 30.0

CLAYEY SAND (SC), brown, moist, very -- Headspace reading on OVA similar to -
3-MC 1.8 23-42-42-54 dense, fine grained, background.

32.0



PROJECTNUMBER I BORINGNUMBER

LAO7OO22.S0.10 I 271A-1 SHEET 2 OF 2

-_ SOIL BORING LOG
t

PROJECT NAVY CLEANRCRA FACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 10/13/92 FINISH 10/14/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
'1rl--
ou- PENETRATION
_-- >. TEST
_ _ o ec RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE> z n- LU MOISTURECONTENT,RELATIVE DENSITY-r_ r,- '_t.u > DRILLING FLUIDLOSS
_-u_ uJ wc0 o 6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATIONo.e: _ '"'_' _-- MINERALOGY
'"D z >-D _ (N)Of./? _ f--Z

40.0
40.0 SILTY SAND (SM),brown, moist, dense, -- Headspace reading 4 ppm on OVA and O'-

4-MC 1.8 7-18-20-55 fine grained, ppm on HNu.
42.0

44.0
CLAYEY SAND (SC), brown, moist, very Headspace reading 2 ppm on OVA.

45.0-- 4A-MC 2.0 31-34-31-69 dense, fine grained. _ _46.0

50.o
50,0 LEAN CLAYWITH SAND (CL), brown, moist, -- Headspace reading 1.5ppm on OVA and-

5-MC 1.3 27-35-37-47 hard, fine sand. 0 ppm on HNu.
52,0

55.0 -- -- -

60.0
_.0 SILT WITH SAND (ML),brown, moist, hard, - Headspace reading on OVA similar to --

6-MC 2,0 11-14-32-40 fine sand. background.
62.0

Total Depth at 62.0 Feet,

85.0- -- --

'1



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 J 272A-1 SHEET ! OF 2

-) SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC.. LA HABRA. CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-ID

MATERLEVELS START 10/29/92 FINISH 10/29/92 LOGGER A. GIMURTU

3c_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATIONoLI.
TEST

__uj 7_ cc RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,
> _j uJ MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLINGRATEDRILLING FLUID LOSS

_< '"' > ORCONSISTENCY,SOIL STRUCTURE,_-u. LU LUre o 6"-6"-6" TESTS AND INSTRUMENTATION
,,ac __ o_:_ _ MINERALOGY
uJ= 2: >-::::) uJ_ (N)
r-I(_ _ I--Z

Start drilling at 12:30.

5.0-- ' -- -

__ ILO 10.0
LEAN CLAYWITH SAND (CL), dark brown, -- Sample headspace 8.5 ppm in sample -

1-MC 2.0 __9-42-49-60 moist, hard, fine sand, trace to little silt, sleeve at IL0 feet withOVA.trace 1mmdiameter white grains. -_
12.0

15.0-- -- -

"1

20.0
20.0 Similar to I-MC, no white grains. -- Sample headspace 50.0 ppm in sample -

2-MC 1.8 12-15-36-30 sleeveat 21.0feet withOVA.

22.0 ._

25,0-- -- --

_,_ 30.0 30.0
SANDY SILT (ML),brown, moist, hard, -- Sample headspace 0 ppm at 31.0 feet --

- 3-MC 2.0 13-25-50-60 coarse to fine sand. with OVA.
32.0

Similar to 3-MC.

3A-MC 1.4 30-40-40-40

34.0



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 272A-1 SHEET 2 OF 2

_'_ SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONNCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-I/2" OD,INGERSOL-RANDTH-10

MATERLEVELS START 10/29/92 FINISH 10/29/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
3r_- PENETRATION
o, _.._. __ TEST
_3_ _ _rr ac RESULTS SOIL NAME,USCS GROUP.SYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE

:> <,,, uJ MOISTURECONTENT,RELATIVE DENSITY DRILLING FLUID LOSS
"r_r "" > ORCONSISTENCY,SOIL STRUCTURE,wu.. ,,, LUm O 6"-6'--6' TESTS AND INSTRUMENTATION
_u_ __ a_:_ u_ MINERALOGY

-_ >-_ _ (N)

40.0
40.0 SILTY SAND (SM),light brown, moist, very -- Sample headspace 0 pPmat 41.0 feet --

4-MC 2.0 10-20-55-60 dense, fine grained, with OVA.
42.0

i).0- -

50.0
50.0 Similar to 4-MC. -- Sample headspace 0 ppnl at 51.0 feet --

5-MC 2.0 27-40-45-60 with OVA.
52.0

55.0 -- -- -

60.0
80.0 SILTY SAND (SM),reddish-brown, moist, -- Sample headspace 0 ppm at 61.0 feet, -

6-MC 30-47-75 very dense, fine grained.
-75/5"

62.0
Total Depth at 62.0 Feet.

')_... 05.0 -- -- -



PROJECTNUMBER BORINGNUMBER

LAO70022.S0.10 275A.1 SHEET ! OF 2

b SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONHCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODANDEGUIPMENT HOLLOWSTEM AUGERS

MATERLEVELS START 11/9/92 FINISH 1119/92 LOGGER B. ORR

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION>_ TEST
_ _' _ rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> *'r LU MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLING RATE·'r'< m '_LU > DRILLING FLUID LOSS
_-', ,,, LU_ 0 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION_.=: _ u_ MINERALOGY
U.l:_ Z >-:_ _ (N)_t-',U) _ _Z

Start drilling at 08:45.

5.0-- -- --

10.0 10.0
LEANCLAY (CL), brown, moist, very stiff, -- HNu=0 ppm

1-MC 1.8 9-11-16-27 some white streaks. OVA=Oppm
12.0

15.0-- - -

20.0
20.0 Similar to I-MC, -- HNu=15ppm -

2-NC 1.7 8-8-10-24 OVA=0 ppm
22.0

25.0-- -- -

30.0 30.0
SILTY CLAY (CL/ML), brown, moist, very -- HNu=Oppm

3-MC 1.8 7-12-18-24 stiff, trace fine sand. OVA=Oppm
32.0



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 275A-1 SHEET 2 OF 2

-_ SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA.CALIFORNIA

DRILLING METHODANDEOUIPNENT HOLLOWSTEM AUGERS

HATERLEVELS START 11/9/92 FINISH 11/9/92 LOGGER B. ORR

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

o,u. PENETRATIONw >_ TEST
_ _ _rr cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
'r< _. '_LU LU> MOISTURECONTENT,RELATIVE DENSITY DRILLINGDEPTHOFFLuIDCASING'LossDRILLINGRATE
_u. LU mca o 6" -6' -6" ORCONSISTENCY,SOIL STRUCTURE,
mac _- m'_' uA MINERALOGY TESTS AND INSTRUMENTATION
IL!::) Z >-:::> _ (N)I_10_ _ l'--Z

40.0
40.0 SILTY CLAY (CL/ML), brown, moist, very _ HNu=Oppm --

4-MC 1.8 12-14-20-25 stiff, -_ OVA=O ppm

42.0 j

45.0-- - --

50.0
50.0 SILTY CLAY (CL/ML), brown, moist, very -- HNu=Oppm --

5-MC 12-15-20-25 stiff, micaceous, trace fine sand. OVA=O ppm ._

52-0 .;

55.0-- -- -

60.0
80.0 SILTY CLAY (CL/NL),.brown, moist, hard, -- HNu=0 ppm -

6-MC 2.0 9-16-24-28 'clay more plastic than above. OVA=Oppm
62.0

Total Depth at 62.0 Feet.

85.0-- -- -



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 I 275A-2 SHEET 1 OF 2

-_ SOIL BORING LOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

ORILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-I/2" OD,INGERSOL-RANDTH-lC

WATERLEVELS START 11/9/92 FINISH 11/9/92 LOGGERC. POLITO

SAMPLE STANDARD SOILDESCRIPTION COMMENTS
_ PENETRATION
_ >_ TEST

_ _> o_,,, rr RESULTS MOISTURESOIL NAME,coNTENT,USCSGROUPRELATIVESYMBOL,DENSiTYCOLOR,
soc ,,, DEPTH OF CASING,DRILLINGRATE

-r< Q: > DRILLING FLUID LOSS
_-u. gu gum o 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION_._:. __ o__ u_ MINERALOGY
"'= Z >_= guI-:- (N)

Start drilling at ;3:30.

5.0-- -- --

10.0 10.0
LEANCLAY (CL),brown, moist, stiff, trace -- HNu=Oppm

1-MC 1.8 4-6-T-10 silt. OVA=0 ppm
12.0

15,0-- -- -

20.0 20.0 SANDY CLAY (CL), brown, moist, very stiff, -- HNu=0 ppm

2-MC 1.2 5-14-9-30 mediumto fine sand. OVA=0 ppm
22.0

25.0- -- --

30.0 30.0
SILTY CLAY (CL/ML), brown, moist, hard, _ HNu=0 ppm

3-MC 1.2 9-13-22-30 micaceous. OVAnot taken due to equipment'_ modificiations.

32.0 __



' PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.IO 1275A-2 SHEET 2 OF 2

) SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC,, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-I/4" ID, 6-1/2" OD, INGERSOL-RANDTH-lO

MATERLEVELS START 11/9/92 FINISH 11/9/92 LOGGERC, POLITO

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_,,_ PENETRATION>_ TEST

_ _ _ cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE> LU MOISTURECONTENT,RELATIVE DENSITY DRILLING FLUID LOSS
-r< cc > ORCONSISTENCY,SOIL STRUCTURE,_LL LU LUre o 6" -6"-6" TESTS ANDINSTRUMENTATION,,cc _- _-'_ uA MINERALOGY
1230] _ F-'-Z

40.0
40.0 Similar to 3-MC. -- HNu=0 ppm --

ZI-MC 1.9 78-23-34-,40
42.0

_._ 45.0- - --

50.0
50.0 Similar to a-MC. -- HNu=Oppm --

5-MC 1.8 9-20-28-40
52.0

55.0- ' --

60,0
80,0 CLAYEY SAND (SC), reddish brown, moist, -- HNu=0 Ppm --

6-MC 1.5 8-20-30-45 dense, fine to mediumsand. OVA=O ppm
62.0

Total Depth at 62.0 Feet.

85.0-- -- --



I PROJECTNUMBER BORINGNUMBER

LA070022. S0.10 1276A-1 SHEET 1 OF 2

D SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 4-1/4" ID, 8' OD,FALLING F-lO

WATERLEVELS NOTENCOUNTERED START 11/9/92 FINISH II/9/92 LOGGER HARDESTY

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
_- PENETRATION
_ >_ TEST
_,,, _ o RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,Ir,- "'" DEPTH OF CASING,DRILLINGRATE

> '_uJ '" MOISTURECONTENT,RELATIVEDENSITY:3:._ cc > DRILLING FLUID LOSS
_', LU wm o 6"-6'-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
a..-'- _ o.._' (.-)-- MINERALOGY,,,-, = >-_ ,,,_ (N)

cc_

Start drilling at 09:50.

,H

S.0-_ -

10.0
]"_ 10.0 SANDY LEAN CLAY (CL), dark brown, -- HNu=Oppm --
J -1 1-MC 1.7 7-11-14-12 moist, very stiff, coarse to fine sand. OVA=0.2 ppm

12.0

4.0- - -

! '
20.0

20.0 LEAN CLAY WITH SAND (CL), dark brown, -- HNu=80 ppm --

t 6-12-21-30 moist, hard, coarse to fine sand. OVA=0 ppm2-MC 1.6

22.0

25.0- -- -

30.0 30.0
SANDY LEANCLAY (CL), dark brown, -- HNu=i2.0 [opm

3-MC 1.5 15-21-17-26 moist, very stiff, coarse to fine sand. OVA=Oppm
32.0

]



PROJECTNUMBER I BORINGNUHBER

LAO70022.S0.10 I 276A-1 SHEET 2 OF 2

-_ SOILBORINGLOG

PROJECTNAVYCLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-ELTORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING,INC.,LA HABRA.CALIFORNIA

DRILLINGNETHOBAND EQUIPNENT HSA, 4-1/4" ID, 8" OD,FAILING F-lO

WATERLEVELS NOTENCOUNTERED START 11/9/92 FINISH 11/9/92 LOGGERHAROESTY

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
XI'-'

o u.. PENETRATION>_ TEST
_W. _ z° _ RESULTS SOILNAME,USCSGROUPSYMBOL,COLOR, ·

> ._ w MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE:z:< r,- > DRILLING FLUID LOSS
_u.. w wco o 6" -6"-6' ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATIONo_o: __ o__: uA MINERALOGY
IUD z >-D w_ (N)

40.0
40.0 SANDY LEANCLAY (CL), tan to brown, -- HNu=20 ppm --

4-MC 1.5· 9-7-15-19 moist, very stiff, interbedded with fine OVA=0 ppmsand.
42.0

_ 45.0-- - --

50.0
50.0 50-51' CLAYEY SAND (SC), tan to brown, -- HNu=4.0 ppm --

5-MC 1.5 15-20-21-27 moist, mediumdense, fine to medium OVA=O ppmgrains.
52.0

5t-52' _ (CL), dark
brown, moist, very stiff, fine sand.

55.0-- -- -

60.0
80.0 LEAN CLAY WITH SAND (CL), brown, moist, -- HNu_.36.0ppm --

6-MC 1,4 7-19-24-30 hard, fine sand, interbedded with layers offine sand.
62.0

Total Depth at 62.0 Feet.

_._ 85.0-- -- --



PROJECTNUMBER I BORINGNUMBER I

LA070022.S0.10 276A-2 SHEET 1 OF 2

-3 SOIL 8ORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLINGMETHODAND EgUIPNENT HSA, 4-1/4" ID, 8" ODFAILING F-lO

HATERLEVELS NOT ENCOUNTERED START 11/9/92 FINISH 11/9/92 LOGGER HARDESTY

_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
o_ )_ TEST
mUJ_ _ _ac ac RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,

> '_uJ uJ MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLINGRATE.3:,_ az > . DRILLING FLUID LOSS
LU LUO3 O 6" -6'-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATIONE.E: o__ u_ MINERALOGY

LU_ z >_ _- (N)12303 _ I--Z

Start drilling at 15:15.

5.0-- -- --

10.0.... 11.0
SANDY LEAN CLAY (CL), dark brown, HNu=28 ppm

1-MC 1.6 16-22-37-49 motst, hard, fine to mediumsand. UVA=O ppm
13,0

15.0- -- --

20.0
20.0 Similar to I-MC, very stiff. -- HNu=6.0 ppm --

2-MC 1.6 14-17-24-22 OVA=O ppm
22.0

25,0- - --

30.0 30.0
Similar to 2-MC, very stiff to hard, - HNu=50.Oppm

3-MC 1.9 12-19-20-29 OVA=O ppm
32.0



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 I 276A-2 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EgUIPMENT HSA, 4-1/4" ID. 8" ODFAILING F-lO

MATERLEVELS NOTENCOUNTERED START 11/9/92 FINISH 11/9/92 LOGGERHARDESTY

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
:_ PENETRATION
_ >_ TEST
_ _ _ec ,-," RESULTS SOIL NAME, USCS GROUP SYMBOL,COLOR,

> <w w MOISTURECONTENT,RELATIVEDENSITY DEPTH OF CASING,DRILLINGRATE·-r._ ,'r > DRILLINGFLUIDLOSS
wu. ,,, ,,,_ o 6'-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION,-,n,' ,_ o.."_ u _ MINERALOGYLUD 7 >"D LU,.H7 (N)
r'_f_ _ _--Z

40.0
40.0 LEAN CLAYWITH SAN[) (CL), dark brown, -- HNu=43.0 ppm -

4LMC 1.7 11-17-25-31 moist, hard, fine sand. OVA=O ppm
42.0

45.0 -- -- -

50.0
50.0 _ (SC), tan, moist, very -- HNu=20.Oppm --

5-MC 1.4 17-34-47 dense, fine to coarse grains. OVA=O ppm
-50/2"52.0

7

55.0-- -- --

80.0 60.0 _J
LEAN CLAYWITH SAND (CL), brown, moist, -- HNu=8.0 ppm

6-MC 0.9 19-22-32-54 hard,fine sand. OVA=Oppm
62.0

Total Depth at 62.0 Feet.

85.0- -- --

.



PROJECTNUMBER I BORINGNUMBER

LAO70022.SOAO I 277A-1 SHEET t OF 2

'_ SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT .LOCATION MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABR_ CALIFORNIA

DRILLINGMETHODAND EQUIPNENT HSA 3-1/4" ID, 6-1/2 '' OD,INGERSOL-RAND TH-10

MATERLEVELS NOT ENCOUNTERED START 11/13/92 FINISH 11/13/92 LOGGER C. POLITO

x_ SAMPLE STANDARD SOILDESCRIPTION COMMENTS
o_,_ PENETRATION

-_ o >_ TEST
_ n- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,<_ Ia: DEPTHOF CASING, DRILLINGRATE

> <_uJ LU MOISTURECONTENT,RELATIVE DENSITY:z:._ rr :> DRILLING FLUID LOSS
_-" LU ujm O 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION"ac __ a_'_ u A MINERALOGY
"'= z >-_ _ (N)1:::303 _ I--Z

i

5.0-- -- -

10.0 10.0
SANDY CLAY (CL), brown, moist, stiff, fine -- OVA=5.0 ppm

l-NC 1.6 8-6-8-16 sand.
12.0

20.0
20.0 SILTY CLAY (CL/ML), brown, moist, hard, -- OVA=5.0 ppm -

2-MC 1.6 14-22-26-35 micaceous.
22.0

25,0-- -- -

30.0 30.0
(ML/CL) brown, moist, held, -- HNu=Oppm

3-MC 1.8 10-18-26-30 micaceous. 0VA=5.0 ppm
32.0



PROJECTNUMBER ] BORINGNUMBER

LA070022.SO.10 I 277A-1 SHEET 2 OF 2

SOIL BORING LOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLtK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLING METHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD INGERSOL-RANDTH-lO

MATERLEVELS NOTENCOUNTERED START 11/13/92 FINISH 11/13/92 LOGGERC. POLIT0

SAMPLE STANDARD SOIL DESCRIPTION COMMEN-TS
PENETRATION

>_ TEST
_ _ _a: cc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE

> '_LU LU MOISTURECONTENT,RELATIVE DENSITY-r_ _- > DRILLINGFLUID LOSS
_-u_ uJ LUre 0 6"-6'-6' OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATIONma: _- m:[ uA MINERALOGY
UU_ Z >' :::) LU_ (N)
r"l (/3 _ I--Z

J

40.0 40.0 SANDY SILT (ML),brown, mois't, hard, -- HNu=Oppm

4-MC 1,4 8-21-25-43 micaceous, fine sand, some clay. OVA=I.0 ppm
42.0

j_ 45.0- - -

50.0
50.0 Layers of sandy silt similar to 4-mc -- HNu=Oppm -

5-MC 1.8 33-54-90 interbedded with SILTY SAND (SM), OVA=I.0 ppm ._
52.0 -50/3" grayish brown,-moist, very dense, well 55'-hard drilling due to gravel layer. Jgraded sand.

55.0- - -

60.0
80.0 Similar to 6-MC, except dense. -- HNu=0 ppm -

6-MC 2.0 19-19-15-65 OVA=I.Oppm
62.0

Total Depth at 62. 0 Feet.

__ 65.0 ......

~



PROJECTNUMBER I BORINGNUMBER

LAO70022.SO.IO I 277A-2 SHEET 1 OF 2

') SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-lO

MATERLEVELS NOTENCOUNTERED START 11/16/92 FINISH 11/16/92 LOGGER C. POLITO

SAMPLE STANDARD SOILDESCRIPTION I COMMENTS
:_ PENETRATION
o,_ >_ TEST
_ _ _oc rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRATE
-r< _ '_.w w MOISTURECONTENT,RELATIVE DENSITY:_ DRILLINGFLUIDLOSS
_u,. w w m o 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
_._ __ a.=[ c_ MINERALOGY
ILl= Z >'D w,? (N)
O(,FJ _ I--Z r'r'_

5.0- -- -

i

J I.

) ,o.o,°.° CLAYEY SILT (ML/CL), brown, moist, very -- OVA=0 ppm

1-MC 2.0 11-13-14-14 stiff, micaceous.
12.0

15.0-- -- -

20.0
20.0 Similar to 1-MC,hard. -- OVA=O ppm --

2-MC 1.7 13-22-30-38
22.0

25.0-- -- --

30.0 30.0
SILTY CLAY (CL/ML), brown, moist, hard, -- HNu=5.0 ppm

-- 3-MC 1.8 7_13_22_30 trace mica. OVA=O ppm
32.0



...... i

PROJECTNUHBER BORINGNUNBER

LA070022.S0.10 277A-2 SHEET 2 OF 2

-) SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, ]NC.. LA HABRA.CALIFORNIA

DRILLING NETHODANDEOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-ID

WATERLEVELS NOTENCOUNTERED START 11/16/92 FINISH 11/16/92 LOGGER C. POLITO

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION>_ TEST
_ _ _a: a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

> ._au au · MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATEDRILLING FLUID LOSS
..r,_ ac > -6" ORCONSISTENCY,SOILSTRUCTURE,_-u. uJ LUre o 6" _-6" TESTS AND INSTRUMENTATION
o.a: _ o__ u_ MINERALOGYmD z >--_ au_ (N)
OU) _ _Z

40.0 40.0 SILTY SAND TO SANDY SILT (SM toML), HNu=Oppm

-_ ZI-MC 2.0 16-20-30-61 light brown, moist, very dense to hard, OVA=0 ppmmicaceous, slightly cohesive at 50/50'
42.0 sand and silt, fine sand.

__ 45.0-t - -

50.0
50.0 SILTY SAND (SM),light brown, moist, very -- HNu'=Oppm --

5-MC 2.0 15-50-51-100 dense, micaceous, fine sand. OVA=O ppm
52.0

55.0-" -- --

60.0
80,0 . SANDY CLAY (CL), dark brown, moist, -- HNu=0 ppm --

6-MC 1.3 31-52-56/3" hard, fine sand_ _ OVA=0 ppm
62.0

Total Depth at 62.0 Feet.

85.0-- -- --



PROJECTNUMBER J BORINGNUMBER

LAO70022.S0.10 J 278A-I SHEET I OF 2

'_ SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA CALIFORNIA

DRILLINGMETHODAND EOUlPMENT HSA 3-1/4" ID, 6-1/2" OD,GUS PECHBRAT-22

WATERLEVELS START 11/13/92 FINISH 11/13/92 LOGGER K HUCKRIEDE

x_ SAMPLE STANDARD SOILDESCRIPTION COMMENTS
ou- PENETRATION>_ TEST
_ -J o ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE

z_ LU MOISTURECONTENT,RELATIVE DENSITY3:< cc > DRILLING FLUID LOSS
_-" LU gum 0 6" -6' -6' ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
mm __ a_.=[ u_ MINERALOGY
U.l= z >-_ LU_ (N)
t'tOO _ J--Z

Start drilling at 14:55.

POORLYGRADEDSAND (SP), gray to light
brown, dry, fine grained.

5.0-- -- -

__ 10.0 10.0
pOORLYGRADEDSAND (SP), light brown, -- Headspace reading similar to

1-MC 1.4 7-8-15 dry to moist, mediumdense, fine grained, background on OVA,beti_een sleeves.micaceous.
12.0 ._

15,0-- -- -

20.0
20.0 POORLyGRADEDSAND WITH SILT -- Headspace reading at 1ppm on OVA, -

2-NC 1.3 7-8-10 (SP-SM), brown, moist, loose to medium between sleeves.dense, fine grained, micaceous.
22.0

25.0-- -- -

30.0 30.0
LEAN CLAY WITHSAND (CL), brown, moist, -- Headspace reading similar to

3-MC 1.5 10-9-12 stiff, fine sand. background on OVA.
32.0



PROJECTNUHBER I BORINGNUMBER

LAO70022.SO.IO I 278A-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECTNAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLING METHODAND EOUIPNENT HSA, 3-1/4" ID, 6-1/2" OD,GUSPECHBRAT-22

MATERLEVELS START 11/13/92 FINISH 11/13/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
X)-'
o" PENETRATION
,-,_ >_ TEST
_ _ o r¢ RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

> _ uJ MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE-r_ cc > DRILLINGFLUID LOSS_u. LU cum o ORCONSISTENCY,SOIL STRUCTURE,
o..,,," t- ,', _: u_ 6"-6"-6" TESTS AND INSTRUMENTATION
LU::) z >-_ (N) MINERALOGY

40.0
40.0

POORLYGRADEDSAND WITH SILT -- Headspace reading similar to -
4-MC 1.3 10-8--10 (SP-SM), tan to light brown, loose to background on OVA.

mediumdense, fine grained.
42.0

.j_ 45.0-- -- --

J
50.0

50.0 NELL GRADEDSAND (SM),tan, moist, -- Headspace reading similar to --
5-MC 0.6 11-11-15 mediumdense, background on OVA.

52.0 1

55.0 - - --

60.0
80.0 CLAY WITH SAND (CL), brown, moist, hard, -- Headspece reading similar to -

6-MC 1.8 15-27-30-37 fine sand. background on OVA.
62.0

Total Depth at 62.0 Feet.

I

-)" _0 -- -- -



PROJECTNUMBER I BORING NUMBER

LA070022.S0.10 I 278A-2 SHEET ' OF 2

b SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA. CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RAND TH-10

WATERLEVELS START 11/13/92 FINISH 11/13/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION>. TEST
Wm_ _ _o: rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE

> ._,,, gu MOISTURECONTENT,RELATIVE DENSITY DRILLING FLUID LOSS
-,-< r,- > ORCONSISTENCY,SOIL STRUCTURE,_-u_ uJ ,,,m o 6" -6"-6" TESTS AND INSTRUMENTATION,,cc _- _.=E (J_ MINERALOGY
U.l== z >-= _ (N)r_ _ _-z

Surficial material consisting of 2 inches Start drilling at 12:15.
topsoil and sod.

5.0- -- -

_.0 10.0 _ _1-MC 0 12-14-22
12.0

SILTY SAND (SM), brown, moist, medium Sample headspace reading 0 ppm with
1A-MC 2.0 12-13-27 dense, some mica present, approximately HNuat 13.5feet.

13.5 30% silt, fine grained.

15.0- -- -

20.0
20.0 Similar to 1A-NC, dense. -- Sample heeds pace reading 0 ppm _th --

2-MC 1.5 12-24-29 HNuat 21.5 feet.
21.5

-1

25.0-- -- -

30.0 30.0
SILT WITH SAND (ML), brown, moist, yery -- Sample headspace reading 0 ppm with --

3-MC 1.5 10-18-27 stiff, moderate plasticity, mica present. HNuat 31.5feet,31.5



PROJECT NUMBER I BORING NUMBER

LAO70022.SO.tO I 278A-2 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTOR BEYLIK DRILLING. [NC,, LA HABRA, CALIFORNIA

DRILLING METHOD AND EOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD. INGERSOL-RAND TH-10

HATER LEVELS START 11/13/92 FINISH 11/13/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOILDESCRIPTION COMMENTSli-Du.. PENETRATION
__ TEST

so c Dc RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR,
> '_uJ '" MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING, DRILLING RATE-r< cc > DRILLING FLUID LOSS

_" LU UJaD 0 6"--6'--6' OR CONSISTENCY, SOIL STRUCTURE,
_ _.. o__- u_ MINERALOGY TESTS AND INSTRUMENTATION

40.0

40,0 WELL GRADED SAND (SM), light brown to . -- Sample headspace reading 150 ppm with--
4-MC 1.5 12-22-37 gray, moist, dense, trace pebbles. HNu at 41.5 feet.

41.5

} 45.0 -- -- -

50.0
50.0 Similar to 4-MC, more coarse. -- Sample headspace reading 3 ppm with --

5-MC 1.4 14-22=48 HNu at 51.5 feet.
- 5i.5

55.0 -- -- --

.j

8o.o 60.0 __
61.0 6-MC 1.0 42-69 SILTY SAND (SM), reddish-brown, moist, Sample headspace reading 0 ppm with --very dense. HNu at 61.0 feet.

Total Depth at 61.0 Feet.

"_j 85.0 - - _



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.IO I 279A-1 SHEET I OF 2

-_ SOILBORINGLOG

P.OJECTNAWCLEANRC.AFACILITYASSESSMENT ,OCAT_O..CAS-ELTORO
ELEVATIO. OR_LL_.GCO,.RACTORBEY,IKORIL.NG,INC,.LAHABR_CALIFORNIA
O.IL,ING MET.ODANDEOU,PME.THSA3-,,,," ID,6-1,2" 0°. ,NGERSOL-RANDTH-,O
WATERLEVELSNO_ENCOUNTERED _TA.T,,,,_,_2 F_._. ,1,,2,_2 ,.OGLER_'_O,ITO

-- SAMPLESTANDARD SOILDESCRIPTION _OMMENT_
_ PENETRATION>_ TEST

_ -- _ <_ Dc RESULTS SOILNAME,USCS GROUP SYMBOL,COLOR,> LU MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING,DRILLINGRATE'"< ""' > DRILLING FLUID LOSS

_'" o..z u_ MINERALOGY TESTSANDINSTRUMENTATION_ _ turn o 6'-6'-6' ORCONSISTENCY,SOIL STRUCTURE,
om --Z _-ZD-=_ (N)

5.0-- -- --

10.0 10,0
SANDY SILT (ML), brown, moist, very stiff, -- HNu=iO.Oppm

I-MC 2.0 10-12-12-15 trace mica. __ OVA=O ppm

12.0 /

15.0-- -- --

J
20.0

20.0 Similar to 1-MC, but hard. -- HNu=40.O ppm -
2-MC 2.0 12-18-24-30 OVA=4.0 ppm

22.0

25.0-- -- --

.J

30.0 30.0
Similar to 2-MC. -- HNu=40 ppm --

3-MC 2.0 15-15-29-32 0VA=20 ppm
32.0



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 ] 27gA-1 SHEET 2 OF 2

-_ SOIL BORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATION MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA. CALIFORNIA

DRILLING METHODANDEOUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, ]NGERSOL-RANDTH-lO

WATERLEVELS NOTENCOUNTERED START 11/12/92 FINISH 11/12/92 LOGGER C. POLITO

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_. PENETRATION>_ TEST

_ _> o ,',- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING, DRILLINGRATE_u_ uJ MOISTURECONTENT,RELATIVEDENSITY-r< cc > DRILLINGFLUID LOSS
_-u. LU Ujm 0 6"-6"-6" OR CONSISTENCY SOIL STRUCTURE, TESTS AND INSTRUMENTATION,., ,.r _ '"_' ch MINERALOGYu.l= z >-_ uJ_ (N)
C303 _ _--Z r,r- _.__..

I

40.0
40,0 Interbedded 6" layers of material similar -- HNu=30 ppm --

4-MC 2.0 20-35-46-60 to 3-MC and POORLYGRADEDSAND (SP), OVA=60 ppmbrown, moist, very dense, mediumto fine
42.0 sand.

45.0- -- -

50.050.0 Similar to 4-MC. -- HNu=20 ppm

5-MC 2.0 17-34-57 0VA=125ppm
-50/5"

52.0

55.0-- -- -

60.0 60.0' Similar to 4-MC, gravel up to linch. -- HNu=10pPm -

6-MC 1.5 35-50-70 OVA=5 ppm
-70/5"

62.0
Total Depth at 62.0 Feet.

85.0-- -- --



J PROJECTNUNBER I BORINGNUNIBERLAO70022.S0,10 279A-2 SHEET 1 OF 2

_'--_ I SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSNENT LOCATIONM(CAS-ELTORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA CALIFORNIA

DRILLINGNETHODANDEGUIPNENT HSA, 3-1/4" ID. 6-I/2" OD,GUSPECHBRAT-22

WATERLEVELS START 11/13/92 FINISH 11/13/92 LOGGER K. HUCKRIEDE

SAMPLE STANDARDI SOiLDESCRIPTION COMMENTS
3=ou. PENETRATION
-_ TEST

Dc RESULTS DEPTHOFCASING,DRILLINGRATE_ _ o >-- SOIL NAME,USCSGROUPSYMBOL,COLOR,
> z _ w MOISTURECONTENT,RELATIVEDENSITY

3: ._ ec _ 6' -6"-6" DRILLING FLUID LOSS

_j oD _ ORCONSISTENCY,SOILSTRUCTURE,
m _ TESTS AND INSTRUMENTATION

¢3o3 z >' _ _ (N) MINERALOGYf-- Z ¢r _ i

I Start drilhng at 12:00.

.I

5.0 - -- --

I0.0 lO.O
POORLYGRADEDSAND WITH SILT -- Headspace reading similar to --

1-MC 1,5 5-10-15 (SP-SH), brown, moist, mediumdense, fine j background on OVA.grained, micaceous, i
.J

12.0

15.0- - -

20.0
20.0 Similar to l-NC, less silt. -- Headspace reading 15ppm on OVA, -

2-NC L0 10-11-15 betweensleeves.
22.0

25,0-- -- --

Y_ (SC), mediumdense, fine Headspace reading 1ppm on OVA,

30.0
30,0 I

3-MC 1.4 8-10-18 grained, between sleeves.
32.0



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 279A-2 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-t/4" ID, 6-1/2" OD,GUSPECHBRAT-22

WATERLEVELS START 11/13/92 FINISH 11/t3/92 LOGGER K. HUCKRIEDE

3r_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION

o_. _ o >_ TEST
o_ z,_- n- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,LU MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLING RATE> '<LU DRILLING FLUID LOSS3:< e: > ORCONSISTENCY,SOIL STRUCTURE,_u.. LU ,,,m 0 6"-6'-6" TESTS AND INSTRUMENTATION,',ac ,,_ u-- MINERALOGY
,,,= _ >-= _ (N)t-tf.O _ t--Z

40.0 40.0 SILTY SAND (SM),brown, moist, medium -- Headspace reading 10ppm on OVA, --
4-MC 1.3 7-8-11 dense, fine grained, micaceous, POORLY between sleeves.GRADED SAND WITH SILT (SP-SM), in tip

42.0 of sampler.

1
D 45.0--_ -- --/

50.0
50.0 POORLYGRADEDSAND (SP}, moist, medium -- Headspace reading similar to --

5-MC 0.8 7-9-11 dense,fine grained, backgroundon OVA.
52.0

55.0- _ --

60.0
80.0 _AbLD_Y_J..EJ_JS_LJ_(CL), reddish brown, -- Headspece reading similar to --

6-MC 1.5 9-18-15-26 moist, very stiff, fine sand, background on OVAbetween sleeves.
62.0

TotalDepthat62.0Feet, J
/

1
85.0- - -



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.10 I 280A-1 SHEET I OF

SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATiON.MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EgU!PMENT HSA, 3-1/4" ID, 6-1/2' OD, GUSPECHBRAT-22

WATERLEVELS START 11/12/92 FINISH 11/12/92 LOGGERK. HUCKRIEDE

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_,_ PENETRATION>.. TEST
_ _ _cc az RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE

· > <uJ uJ MOISTURECONTENT,RELATIVE DENSITY.-r< cc > DRILLINGFLUID LOSS
wu. uJ cum o 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION_ ,r,,.-,- ,',5 _ MINERALOGY
I_1:) Z >-_ LU_ (N)
Of._ _ I--Z az _..._-.

Start drilling at 14:OO.

5.0 -- POORLYGRADEDSANDWITH SILT -- _
(SP-SM), brown, moist, fine to medium

grained, micaceous.

I0.0 10.0

POORLYGRADEDANDWITH SILT (SP-SM), -- Headspace reading 1.Oppm on HNu, t.5 --

1-MC 1.7 4-5-16 brown, moist, mediumdense, fine to medium ppm on OVA, between sleeves.grained, micaceous.
12.0

15.0-- - -

20.0
20.0 Similar to I-MC. -- Headspace reading 1.0ppm on HNu. --

2-MC 1.6 5-6-7
22.0

25.0-- -- -

30.0 30.0
SILTY SAND (SM), brown, moist, medium -- HeadsPace reading 2.0 ppm on OVA, --

3-MC 1.5 7-11-16 dense, fine grained, micaceous, between sleeves.
32.0



PROJECTNUMBER I BORINGNUMBER

LAOTOO22.SOJO I 28OA-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEgUIPMENT HSA, 3-1/4" ID, 6-1/2' OD, GUSPECHBRAT-22

MATERLEVELS START 11/32/92 FINISH 11/12/92 LOGGER K. HUCKRIEDE

. .-,--,_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
_ >. TEST
LU,,, _ o rr RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE'
m_ z_ uJ MOISTURECONTENT,RELATIVEDENSITY
·-r< rr> w > DRILLINGFLUID LOSS
e-u. w wrn o 6"-6"-6" OR'CONSISTENCY, SOlE STRUCTURE, TESTS AND INSTRUMENTATION
a-_c _ _ oh MINERALOGY
Iii ::) Z >-_ LU_ (N)

40.0 40'0 POORLYGRADEDSAND (SP), light brown, -- Headspace reading similar to -

4-MC 1.5 13-12-20 moist, mediumdense, fine grained, background on OVAbetween sleeves.micaceous.
42.0

t

45.0-- -- -

50.0 50.0 WELLGRADEDSAND (SW),tan, moisf, -- Headspace reading similar to -

5-MC 0.9 19-25-26 mediumdense to dense, background on OVA.
52.0

55.0 -- - -

60.0
O0.0 _]LTY SAND (SM),brown, moist, medium -- Headspace reading 2.0 ppm on HNu, -

6-MC 0.6 14-15-39 dense, fine grained, micaceous, between sleeves.
62.0

Total Depth at 62.0 Feet.

85.0-- - --

-1



I PROJECTNUMBER I BORINGNUMBERLAO70022.S0.10 280A-2 SHEET OF 2

3 SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILUNBCONTRACTOR8EYLIKDRILLINCINC..LAHABRA.CALIFORNIA
DRILLINGMETHOD AND EOUIPMENT HSA, 3-1/4"ID,6-1/2"OD,GUS PECH BRAT-22

WATER LEVELS START H/13/92 FINISH 11/13/92 LOGGER K.HUCKRIEDE

-- SAMPLE STANDARD SOILDESCRIPTION COMMENTS

o% PENETRATION
-J cD >_ TEST

_ < z,.,. _: RESULTS SOILNAME, USCS GROUP SYMBOL,COLOR,
> <_LU W MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING,DRILLINGRATE-r< ,'r' > DRILLINGFLUID LOSS

_,, ,,, ,,,m 0 6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
_ _ '"_ uA MINERALOGY
,._,_ --z _Z>-:::.-:) _ (N)

Start drilling at 07:55.

t
-1

POORLYGRADED SAND WITH SILT '_
(SP-SM), brown,moist, fine to medium
grains, roots, micaceous- -_

5.0 -- _ --

'1

H

-_ 10.0 10.0
POORLYGRADEDSAND WITH SILT - Headspace reading 1.0ppm on OVA, --

1-MC 1.0' 8-8-10 (SP-SM), brown, moist, loose to medium between sleeves.dense, fine to mediumgrains, micaceous. -1
12.0 .q

15.0- - --

20.0
20.0 Similar to 1-MC, mediumdense. - _

2-MC 1.4 t4-t2-14
22.0

25.0--

30.0 30.0
CLAYEY SAND (SC), brown, moist, medium - Headspace readmg similar to

- 3-MC 1.5 16-21-22 dense, fine grained, background on OVA.
32.0



PROJECT NUMBER I BORING NUMBER

LA070022.S0.10 I 280A-2 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATION MCAS-EL TORO

ELEVATION DRILLING CONTRACTOR BEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLING METHOD AND EQUIPMENT HSA, 3-1/4' ID, 6-1/2" OD, GUS PECH BRAT-22

HATER LEVELS START "/13/92 FINISH H/13/92 LOGGER K. HUCKRIEDE

- SAMPLE STANDARD SOILDESCRIPTION COM.ENTS
_: PENETRATION>_ TEST

mw_ _> c3_LU OC RESULTS MOISTURESOIL NAME,coNTENT,USCS GROUPRELATIVESYMBOL,DENSITYCOLOR,
_rr ,,, DEPTH OF CASING, DRILLING RATE

-r< n" > DRILLING FLUID LOSS
_-" uJ wm o 6" -6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION,,_,- __ o__ uA MINERALOGY
LU= Z >" :::=' u,J_ (N)

40.0 40.0 .SILTY SAND (SM), moist, medium dense, -- Headspece reading 30 ppm on OVA, -

4-MC 1.3 9-10-20 fine grained] · _ between sleeves.

42.0

],,0_ _ _

50.0 50.0 POORLY GRADED SAND (SP), tan, dry to -- Headspace reading 2 ppm on OVA, --

5-MC 1.2 8-10-20 moist, medium dense, fine grained, between sleeves.

52.0

55.0 -- -- -

60.0
60,0 SANDY LEAN CLAY (CL), brown, moist, -- Headspace reading > 1000 Ppm on OVA,--

6.MC 1.4 19-28-18 very stiff, fine to medium sand, POORLY between sleeves.
GRADED SAND (SP), in tip of sampler.

62.0

Total Depth at 62,0 Feet,

.ol _



PROJECTNUMBER ] BORINGNUMBER

LAO7OO22.RV I 282B-1' SHEET 1 'OF 1

_'_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATiONMCAS-EL TORO

ELEVATION DR]LUNG CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILL]NGMETHODAND EOUIPMENT HOLLONSTEM AUGERS

MATERLEVELS START ti-16-92 FINISH 11-16-92 LOGGER J.FR]ZENSCHAF

3_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
_u._ PENETRATIONTEST

--_ o >- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,uuw n- DEPTHOF CASING, DRILLINGRATE
amc) '_ z,,m, '" MOISTURECONTENT,RELATIVE DENSITY:3:4 _ > DRILLING FLUID LOSS
wu. uJ_ "'tn o ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION-e: _-x _ 6"-6"-6'-6' MINERALOGY
O_ _ _Z

Surface material consists of silty sand
with gravel and roots.

5.0
5.0

l-MC 1.0 17-26-34 POORLYGRADEDSAND WITH SILT. OVA= 2.2 ppm(SP-SM), light brown, dry, dense, HNu= 3 ppm
6.5 cemented, with white concretions and

-_ roots.

'1

IO.O

_ 10'0
2-MC 1.0 13-30-42 Similar to 1-MC,more cemented. OVA = 5 ppm

11.5 HNu= 0 ppm

15.O
15.0 Similar to 2-MC, except very dense, -- OVA = I ppm --

3-MC 2.0 82-90-100-10l increasing percentage of fine gravel. HNu= 0 ppm
17.0

20.0
20.0 -- --

4-MC 1.5 50-85-100 Similar to 3-MC, no roots. OVA = - ppm
21.5 HNu= O ppm

25.0 25.0 _ _
5-MC 1.4 56-70-150 Similar to 4-MC with an approximately 6" OVA = - ppm

26.5 thick layer of WELLGRADEDSAND WITH HNu= 0 ppm

GRAVEL.(SW),light gray, dry, very ·dense,homogeneous. /-
ENDOF BORING A'T 26.5 FEET

_._ 30.0-- -- -



I PROJECTNUMBER BORINGNUMBER

LAOTOO22.RV I 283B-1 SHEET 1 OF 1

-'_ SOILBORINGLOG

pRoJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA. CALIFORNIA

DRILLING NETHODAND EQUIPMENT HOLLOWSTEM AUGERS

HATERLEVELS NOT ENCOUNTERED START 11-2-92 FZNISH !I-2-92 LOGGER B.HARDESTY

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
-a_i.-

_lo,, PENETRATION>. TEST
_ _' _ac ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

> ._,,, uJ MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING, DRILLINGRATE=:< n- > DRILLING FLUID LOSS
_-u. uJ_ ,,,m o ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
m.e¢ __ 0.5 u_ 6' -6' -6' -6' MINERALOGY
"'= zu_ >-_ w_
t"_Cn _ t--Z ac _-._-..

· Surface material consists of 3"
thickness of asphaltic pavement,

Encountered concrete slab or large rock-
at 4'.

5.0- -- --

6.5

t-MC t.5 9-7-7 SANDY LEAN CLAY. (SC), gray to brownish -gray, moist, firm, fine to coarse grained OVA = 0 ppm
8.0 sand. HNu = 0.4 ppm

10O
10.0 -- --

2-MC 1.5 9-7-15 _ (SC), brown, moist, medium OVA = 0 ppm

11.5 dense, fine to coarse grained sand. i HNu = 0.8 PPm

15.0 t5.0 _ , _

3-NC 1.5 8-9-13 - ,-- ' . - (SC), brown, moist, OVA = 0 ppm
16.5 stiff, fine to mediumgrained sand. HNu = 0.4 ppm

20.0 20.0 _ _
4-NC 1.5 9-15-i6 CLAyEy SAND. (SC), tan, moist, medium OVA = 0 ppmHNu= 0.8 ppmdense, fine to mediumgrained send.21.5 I

I In tip:
LEAN CLAY NITH SAND. (CL), brown, moist,
fine grained sand.

25.0 25.0 _ _
5-NC 1.5 10-15-24 C].A_Y_E_Y_.,,_ (SC), brown, moist, medium OVA = 0 ppm

26.5 dense, fine grained sand. HNu = 0.8 ppm
END OF BORINGAT 26.5 FEET

'}./ _0.0- -- -



PROJECTNUMBER I BORINGNUMBER [

LAO70022.S0.10 286A-1 SHEET I OF 2

'3 SOIL BORING LOG

PROJECT NAVY CLEANRCRA FACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-I/4" ID, 6-1/2" OD,INGERSOL-RANDTH-lO

WATERLEVELS START 11/5/92 FINISH 11/5/92 LOGGER A: GIMURTU

---: SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION__ TEST
_ _ gcc cc RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRATE

> <_,,, uJ MOISTURECONTENT,RELATIVE DENSITY DRILLING FLUID LOSS:Z:_[ ec > ORCONSISTENCY,SOIL STRUCTURE,wu. LU LUm O 6' --6" -6" TESTS ANDINSTRUMENTATION
,,ac __ c,.:[ o-- MINERALOGYW= Z >-_ LU_ (N)
t-ID3 _ i I--Z

I Four inches of concrete, underlain by Start drilling at 08:351
approximately 5 feet of pea gravel.

4
,r

5.0-- - -

10.0 10.0

SILT WITH SAND (ML), brown, moist, hard, -- Sample headspace reading 0 ppm on -

I-MC 1.3 t5-31-40 finesand. OVAat 11.5feet.
12.0

15.0-- -- -

20.0 20.0 Similar to I-MC, some micaceous minerals -- Sample headspace reading 0 ppm on -
2-MC 1.1 17-35-35 present. OVAat 21,5 feet.

21.5

25.0-- -- -

30.0 30.0
SANDY SILT (ML), brown, moist, hard, -- SamPleheadspace reading 5 ppm at 31.5-

3-MC 1.8 16-30-30 non-plastic silt, fine sand, some micaceous feet with OVA.
31.5 sand present.



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.I0 I 286A-1 SHEET 2 OF 2

_-_ SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUZPMENTHSA, 3-1/4" ID, 6-1/2" OD. INGERSOL-RANDTH-10

WATERLEVELS START 11/5/92 FINISH 11/5/92 .LOGGER A. GIMURTU

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
:_t- PENETRATION
cu. I TEST

_ _ _ I _ RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOFCASING,DRILLINGRATE> ac _ MOISTURECONTENT,RELATIVE DENSITYn-<[ ?r _uJ DRILLINGFLUID LOSS
wu. ,,, ,,,m o 6"-6"-6' OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
a.._ _ o..:_ u-- MINERALOGY
O0'J _ t--Z

40.0
40.0 Similar to 3-MC. -- Sample headspace reading 4 ppm at 41.5-

4-MC 1.5 40-57-100 feet with OVA.
4L5

45.0- -- --

50.0
50.0 Similar to 4-MC. -- Sample headspace reading 4 ppm at 51.5-

5-MC 1.5 28-80-70 feetwithOVA.
51.5

65.0-- --

60,0 60.0 SILTY SAND (SM),brown, moist, very -- Sample headspace reading 0 ppm at 61.5-
6-MC 1.8 70-100-100 dense, some micaceous minerals present, feet with OVA.

61.5 approximately 30% silt.
Total Depth at 61.5 Feet.

85.0-- -- -



PROJECTNUMBER IBORINGNUMBER

LAO7OO22.SO.IO I 286A-2 SHEET OF 2

} SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLING METHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-10

_IATERLEVELS START 11/2/92 FINISH IV2/92 LOGGER A G]MURTU

3=_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
o_._. PENETRATION

_III.. _l _ ___ TEST
oc RESULTS SOIL,NAME,USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE

> zF_ LU MOISTURECONTENT,RELATIVEDENSITY' DRILLING FLUID LOSS
"r < cz: --LU > ORCONSISTENCY,SOIL STRUCTURE,_" uJ wm o 6"-6"-6" TESTSANDINSTRUMENTATION,',et _ a__ u_ MINERALOGY
m= Z >-:D LU_ (N)
_:3U3 _ I"-Z rr_

Surficial material consisting of 1.5" of Start drilling at 09;50.
bituminous pavement and approximately 6
inches of subgrade consisting of silty
gravel.

.J

5.0-_ --

10.0 10.0 _;ANDYSILT (ML),brown, moist, hard, fine -- Sample headspace reading 0 ppm with -1-MC 1.0 20-42-62 sand, clay present, distinctive remnant soil OVA from sample shoe at 11.5feet.
11,5 structure present.

15.0-- -- --

20.0 20.0 Similar to I-MC, except reddish, very stiff, -- Sample headspace reading 0 ppm with --
2-MC 1.5 20-20-26 more silt. OVA from sample shoe at 21.5feet.

21.5

25.0-- -- -

30.0 30.0
SILT WITH SAND'(ML), brown, moist, hard, -- Sample headspace reading 0 ppm with --

_ 3-MC 1.5 25-40-60 some mica, fine sand, OVA at 31.5 feet.
31.5



PROJECTNUMBER I BORINGNUHBER I

LAO7OO22.SO.10 286A-2 SHEET 2 OF 2

SOILBORTNGLOG

PROJECTNAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA. CALIFORNIA

DRILLING METHODAND EQUIPMENT HSA, 3-1/4" ID. 6-1/2" OD.INGERSOL-RANDTH-lO

WATERLEVELS START 11/2/92 FINISH 11/2/92 LOGGER A. GIMURTU

X_ SAMPLE STANDARD SOILDESCRIPTION COMMENTSPENETRATION
o_ >. TEST

_oc RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
:> '_w w MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLINGRATE

_ ec > DRILLINGFLUIDLOSSw w rn o 6" -6"-6" ORCONSISTENCY,SOIL STRUCTURE,
o.n' r- o.::[ uA MINERALOGY TESTS ANDINSTRUMENTATION
W:::3 z >'_ _ (N)r_ r./3 _ t.-7

40.0
40,0 Similar to 3-MC, some coarse sand layers - Sample headspace _ead!ng 0 ppm with --

4-MC 1,6 25-70-50/3" occassionally present. OVA at 41.5 feet.
41.5

-) 45.0-- -- --

50.0
50,0 Similar to 4-MC. -- Sample headspace reading.O ppm with -

5-MC 1.6 41-70/3" OVA at 51.5 feet.
51.5

55.0-- -- Driller notes difficult drilling at 55 to 60-
feet.

60.0
80,0 Similar to 5-MC, interbedded with sandy -- Sample headspace reading 0 ppm with --

6-MC 55-80-75/3" layers. OVAat 61.5 feet.
61.5

Total Depth at 61.5Feet.

85.0- - _1



PROJECTNUMBER I BORINGNUMBER

LAO70022,S0.I0 I 287A-1 SHEET ! OF 2

3 SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLING METHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-lO

WATERLEVELS START 11/3/92 FINISH 11/3/92 LOGGER A. GIMURTU

SAMPLE STANDARD SOIL'DESCRIPTION COMMENTS

_ PENETRATION>. TEST
_ _ _ec cc RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE

> '<LU UJ MOISTURECONTENT,RELATIVE DENSITY> DRILLINGFLUID LOSS
3:< cc ORCONSISTENCY,SOIL STRUCTURE,_-" LU LUm 0 6" -6" -0" TESTS ANDINSTRUMENTATION_._' _- _-_: o _ MINERALOGY
U.I:;::) Z >-_ LU_ (N)
CC)U) _ I--Z cr'_

Surficial material consisting of 1.5 inches Start drilling at 09:00.
bituminous pavement.

Select backfill consisting of pea gravel
and sand encountered from a depth of
between 0.5 feet and at least 7 feet.

5.0-- -- --

10.0 10.0
SANDY SILT (ML),brown, dry, very stiff, -- Sample headspace reading 0 ppm with -

1-MC 1.1 10-15-20 fine sand, distinctive remnant soil OVA at 11.5feet.
11.5 structure.

t
15.0-- - --

20.0
20,0 Similar to 1-MC, some micaceous minerals - Sample headspace reading 0 ppm at 21.5-

2-MC 1,1 9-14-30 present., feet withOVA.
21.5

25.0-- - --

J

30.0 30.0
SANDY SILT AND SILTY SAND (ML-SM),' -- Sample headspace reading0 ppm at 31.5-

._ 3-MC 1.3 25-40-60 inte'rbedded deposits of sandy silt feet with OVA.
31.5 described as brown, moist, hard, with fine

sand and silty sand described as light
brown, moist, very dense, well graded.



PROJECTNUNBER [ BORINGNUNBER

LAOTO022.SOAO [ 287A-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEANRCRA FACILITY ASSESSMENT LOCATIONHCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" lB, 6-1/2" OD, INGERSOL-RANDTH-lC

WATERLEVELS START 11/3/92 FINISH 11/3/92 LOGGER a. GIMURTU

z_ SAHPLE STANDARD SOILDESCRIPTION COMMENTSPENETRATION
_--- >_ TEST

_ _> o _- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATEz_ Eo MOISTURECONTENT,RELATIVEDENSITY DRILLING FLUID LOSS
-.r< m > ORCONSISTENCY,SOIL STRUCTURE,_u_ ED EOm o 6" -6"-6" TESTS AND INSTRUMENTATION
mr,' _- m'_ ua MINERALOGY
'":_ z >-: EO_ (N)
*"_¢J_ _ I'--Z

40.0
40.0 SANDY SILT (ML),reddish brown, moist, -- Sample headspace reading 0 ppm at 41.5-

4-MC 1.5 12-40-50 hard, fine sand. feet with OVA,
41.5

'1

45.0-- -- --

50.0
50.0 Similar to 4-NC, very stiff. -- Sample headspace reading 0 ppm at 51.5-

5-MC 1.4 9-13-20 feet with OVA.
51.5

55.0- -- --

60.0
80.0 Similar to 5-NC, hard. -- Sample headsPace reading 0 ppm at 61.5-

6-NC 2.0 25-57-79 feet with OVA.
61.5

Total Depth at 6t.5 Feet.

85.0- -- --

'1
-q



PROJECTNUMBER I BORING NUNBER

LAO70022.S0.10 I287.A-2 SHEET 1 OF 2

-3 SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA,CALIFORNIA

DRILLING METHODANDEQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-lO

WATERLEVELS START 11/4/92 FINISH 11/4/92 LOGGER B. ORR

3_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATIOh
_ >_ TEST

o_,_, _ <_u_ o: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> LU MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING,DRILLINGRATE:z:< ,Y > DRILLINGFLUID LOSS
wu_ cu· ,uJm o 6" -6"-6' ORCONSISTENCY,SOIL STRUCTURE,'
o-ac _ o.._' uA MINERALOGY TESTS AND INSTRUMENTATION"'= z >-D LU_ (N)
{:303 _ I--Z

Start drilling at 08:45.
Asphalt surface.

5.0-- -- --

.J

10.0 10.0
(CL), brown, some white - OVA=0 ppm

I-MC 0.8 20-25-39 streaks, dry, hard, trace fine sand.

11.5 1

15.0-- -- -

20.0
20.0 SILTY CLAY (CL/ML), brown, moist, hard, -- OVA=Oppm --

2-MC 1.6 23-34-44-45 micaceous. HNu=IPpm(at sleeves)
22.0

25.0-- -- --

30.0 30.0
Similar to 2-MC. -- HNu=I ppm --

3-MC 1.8 17-34-37-44 OVA=O ppm
32.0



PROJECTNUMBER _ BORINGNUMBER

LAO70022.S0.IO I 287A-2 SHEET 2 OF' 2

_") SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-ID

WATERLEVELS START 1t/4/92 FINISH 11/4/92 LOGGER B. ORR

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION> TEST
_ _ _a: a: RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE

> '_LU uJ MOISTURECONTENT,RELATIVE DENSITY'"_[' cc > DRILLINGFLUID LOSS
_" LU ,,,m 0 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, TESTS AND INSTRUMENTATIONo_:E,,ac _- _ MINERALOGY
','= 7 >-= _ (N)1::3¢J3 _ F-Z

40.0
40.0 SILTY CLAY (CL/ML), brown, moist, herd, -- HNu=i ppm --

4-MC 1.4 34-75-100 some fine to mediumsend. OVA=0.4 ppm
41.5

__ 45.0-- - --

Driller notes herd drilling.

50.0
50.0 SILTY SANDTO SANDYSILT (SM/ML), - HNu.-1.4ppm. -

5-MC 2.0 24-120 mediumbr°wn'moiSt,sand,very dense to hard, fine to OVA=O ppm t
52.0

55,0- - -

60.0
60.0 SILTY CLAY (CL/ML), brown with white - HNu=I ppm -

6-MC 1.5 84-90/5" streaks, dry to moist, hard. OVA=O ppm
62,0

Total Depth et 62.0 Feet.

85.0-- -- -



PROJECTNUMBER I BORINGNUMBER

LAOTOO22.RV I 295B-! SHEET 1 OF 1

b SOILBORINGLOG
PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATION MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPNENT HOLLOWSTEM AUGERS

WATERLEVELS START 10-26-92 FINISH 10-26-92 LOGGER J.FRIZENSCHAF

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
:z_ PENETRATION
o_._.. >_ TEST

_ _ o a: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLING RATE

z_ uJ MOISTURECONTENT,RELATIVE DENSITY
n-> -w > DRILLING FLUID LOSS
uJ_ Lum CD ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION" 6' -6' -6' -6' MINERALOGY

Surface material consists of a I-2" thick
asphalt layer.

5.05.0

t-NC 1.5 20-5-16 SILT. (ML), dark brown, moist, stiff, OVA = 5 ppmhomogeneous, micaceous minerals, fairly HNu= 4 ppm
6.5 plastic.

10.0

__ 10.0 SILT. (ML),light brown, moist, hard, -- OVA = 1.6ppm
2-MC 2.0 10-18-31-40 homogeneous with occasional I-2mm - HbaJ= 2 ppm

12.0 diameter quar tz.par ticles.

15.0 15,0 SILT. (ML),light brown, moist, very stiff, -- OVA = 0.6 ppm

:]-MC 1.O 7-10-12-22 homogeneous with white calcerous veins, HNu = 1ppmfairly plastic.
17,0

20.0
20_ -- -

4-MC 1.5 14-28-40 SILT, (NL), light brown, moist, hard, OVA = 1.8'ppmhomogeneous with calcerous veins, fairly HNu = 0,8 ppm
21,5 plastic.

25.0 25.0 _ _
5-MC 18_48_50 + SILTY SAND. (SM), light brown, moist, very OVA = 0.6 ppmdense, fine grained sand, with trace to HNu = 0.8 ppm

26.5 little approximately lmmdiameter quartz

_ particles, and approximately 2"-2.5" /-diameter subrounded gravel particles.
ENDOF BORINGAT 26.5 FEET

30.0-- - -



PROJECTNUMBER ] BORINGNUMBER

LAO70022.RV I 296B-I SHEET 1 OF 1

_'_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATION MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPNENT HOLLONSTEM AUGERS

WATERLEVELS START 10-27-92 FINISH 10-21-92 LOGGER J.FRIZENSCHAF

SAMPLE ST'ANDARD SOIL DESCRIPTION COMMENTS

_. PENETRATIONw __ TEST

uJmw_ _ ._ ac RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,> "' MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE
','4 ac > ORCONSISTENCY,SOIL STRUCTURE, DRILLING FLUID LOSS_" uJ_ ,,,m o TESTS AND INSTRUMENTATION

W_ou3eL'"M_- _z>"'__: _._uA_-6' -6" -6" -6' MINERALOGY

Surface material consists of light gray,
fine grained sandy material with gravel
and rock chips over light grey, fine
grained silty sand.

5.0
5.0 -- --

I-MC !.5 8-8-25 SILTY SAND. (SM),light brown, dry, OVA = 0.1ppmmediumdense, homogeneous.
6.5 In tip:

SANDY SILT. (ML), light brown, dry, very
stiff, homogeneous w_thwhite streaks.

10.0 10.0 _ _

2-MC 1,5 9-18-29 SANDY SILT. (ML), light brown, dry. very OVA= 0 ppm
stiff, homogeneous with white streaks. HNu= 30 ppm11.5

15.0
15.0 15.0' to 16.0': -- OVA= 4 ppm --

3-MC 1.5 14-24-40 SANDY SILT. (ML),light brown, moist, very HNu = 0 ppm
16.5 stiff to hard, homogeneous.

16.0' to 16.5':
POORLYGRADEDSAND. (SP), light brown
to gray, dry, dense, homogeneous.
In tip:
SILTY CLAY. (CL-ML), dark brown, moist,
hard, homogeneous.

20.0
20.0 - --

4-MC 1.5 10-13-28 SILTY CLAY. (CL/ML), dark brown, moist, OVA = 4.2 ppm
21.5 very stiff, homogeneous.. HNu = 0 ppm -

25.0
25.0 - --

5-MC 1.5 12-20-27 25.0' to 26.0': OVA = O ppmSILTY CLAY. (CL/ML), dark brown, moist, HNu = 60 ppm /
26.5 very stiff, homogeneous.

/ /:NELLGRADEDSAND. (SM),light gray, dry,
mediumdense to dense, homogeneous.
END OF BORINGAT 26.5 FEET

-._,) 30.0- -- -



PROJECTNUMBER I BORINGNUMBER

LAO70022.RV I 298B-1 SHEET I OF 1

-'_ SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLING METHODANDEQUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS START 10-20-92 FINISH 10-20-92 LOGGER H.UNDERWOOD

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
,ti.- PENETRATION
0._._ >_ TEST

_ _ _,,m, n- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,> w MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING, DRILLINGRATE_ a: > DRILLING FLUID LOSS
_-u. w_ w m o ORCONSISTENCY,SOIL STRUCTURE,

c3mw_"ac__ _-z>-_a-x_ 6'-6'-6'-6' MINERALOGY TESTS ANDINSTRUMENTATION

Surface material consists of
approximately 0.4' thickness of asphaltic.
pavement.

5.0

5.0 POORLYGRADEDSAND WITH SILT. -- OVA = 1.5ppm -
I-MC 1.9 10-12-12-18 (SP-SM), brown, moist, mediumdense, fine HNu= 0 ppm

7.0 grained sand, micaceous crystals.
/

10.0

I0.0
2-MC 0.7 4-14-18 SILTY SAND. (SM),brown, moist, dense, OVA= O ppm

fine grained sand, trace miceceous HNu = 0 ppm!1.5 crystals, trace light brown stringers.
/

15,0
1,5.0 LEAN CLAY WITH SAND/FAT ClAY WITH -- OVA = 1ppm --

3-MC 1.2 15-26-50+ SAND. (CL/CH), brown, dry to moist, hard, HNu= 2 ppm
' 16.5 fine to mediumgrained sand, trace

micaceous crystals, light brown crystals. ]
/

20.0
20.0

4-MC 1.0 17-58-50+ SILTY SAND. (SM),brown, moist, very OVA= 3.5 ppm -dense, fine to mediumgrained sand, silt HNu = 0 ppm
21.5 acts as cementing agent.

25.0
25,0 -- OVA = 3 ppm --

5-MC 1.0 36-40-50' SILTY SAND. (SM),brown, moist, verydense, fine grained sand, micaceous HNu= 0 ppm26.5
., crystals.

END OF BORING AT 26.5 FEET

30.0-- -- --



PROJECTNUMBER I BORINGNUMBER

LAO7OO22.RV I 300G-I SHEET I OF I

-_ SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONWCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGNETHODAND EQUIPMENT HOLLOWSTEM AUGERS

HATERLEVELS NOTENCOUNTERED START 11-23-92 FINISH 11-23-92 LOGGER C.POLITO

z_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
o,_ -- o )_ TEST
_W '_ z_ ,',- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

_- <_ '" MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLING RATEZ'_ ,_ :> DRILLING FLUID LOSS
'"_ TESTS AND INSTRUMENTATION_ ,,,m o ORCONSISTENCY,SOIL STRUCTURE,

_ _-i- ,,=E c_ 6' -6' -6' -6' MINERALOGY
t-_ (/) 7L L >-;D

Surface material consists of light brown,
- . silty material.

5.0

5.0 SANDY SILT WITH GRAVEL. (ML),brown, -- OVA= 36 ppm
1-MC 1.0 12-12-12-14 moist, very stiff, fine grained sand, with HNu= 16ppm

approximately 30[ I/2" minus gravel.7.0

SILTY SAND. (SM),light brown, dry, dense, OVA = 100ppm
la-MC 1.5 16-21-19-35 fine grained sand, micaceous. HNu= 60 ppm

9.0

I0.0

__ 10.0 Similar to Ia-MC. -- OVA= I00 ppm
i_ 2-MC 1.7 14,14-15-17 HNu= 35 ppm

12.0

15.0

15.0 Similar to 2-MC. OVA = 12ppm
3-MC 1.7 11-17-30-37 HNu = 16ppm

17.O,

20.0
20'0 SILTY SAND WITHGRAVEL. (SM),brown, - OVA = 60 ppm -

4-MC 1.7 6-80-14-35 dry, dense, micaceous, well graded send, HNu= 60 ppm
22,0 approximately 10%I/2" minus gravel.

25.0

25-0 Similar to 4-MC, very dense. -- OVA= 60 ppm -
5-MC 1.8 5-6-33-70 HNu= 50 ppm

27.0
END OF BORINGAT 27.0 FEET

--,j 30.0- - -



PROJECTNUMBER I BORINGNUMBER

LAO70022.RV I 30OB-2 SHEET 1 OF 1

SOILBORINGLOG
PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATioNMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING ]NC, LA HABRA, CALIFORNIA

DRILLINGMETHODAND EOUIPNENT HOLLOWSTEM AUGERS

IO.TER LEVELS NOT ENCOUNTERED START 11-20-92 FINISH 11-20-92 LOGGER C.POLITO

3_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATIONDia..
TEST-J-- _ o >-

_ '_ z,.- ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
> <_ LU MOISTURECONTENT,RELATIVE.DENSITY DEPTHOF CASING,DRILLINGRATE3::*< ac > DRILLINGFLUID LOSS

_-u. LU_ UJm O -6' -6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION·'o: _ o._: o h 6'-6' MINERALOGY
{:3 {/3 _ I--Z

5.0

5'0 SILTY SAND. (SM),light brown with orange - OVA = 0 ppm --
1-MC 1.0 7-8-7-12 staining, moist, mediumdense, fine grained HNu = 1ppm

7.0 sand, micaceous, some gravel and glass.

Similar to 1-MC. OVA = 0 ppm '_
la-MC 1.5 16-12-9-13 HNu = I ppm

9.0

I0.0

) 10,0 Similar to la-MC. - OVA = 0 ppm
2-MC 1.5 13-17-40-35 HNu = I ppm

12.0

15.0 15.0 _ _
Similar to 2-NC, some coarse sand. OVA = 2.5 ppm

3-NC 2.0 15-19-24-60 - HNu = I ppm
17.0

20.0
20,0 - -

20,8 4-MC 0.5 45-100/4" NELL GRADEDSAND NITH GRAVEL. (SM), OVA = 10ppm
--. ' brown, moist, very dense, with HNu= I ppm

22.0 approximately 20% 2" minusgravel.

4a-NC 1.5 35-52-70/6" Similar to 4-MC. HNuOVA==llOppmPPm
23.5

25.0
25.0 -- -

26.3 5-MC 25-60-75/3" moist,'_';very'- 'dense,'-4- (SM), light brown, HNuOVA==iOppmPPm
END OF BORINGAT 26.3 FEET

]J 30.0- -- -



PROJECTI_JNBER I BORINGNUNBER

LAO70022.RV I 30OB-3 SHEET 1 OF I

SOILBORINGLOG

PROJECT NAVY CLEAN RCRA FACILITY ASSESSMENT LOCATION MCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING ]NC, LA HABRA, CALIFORNIA

DRILLINGHETHOBAND EOUIPNENT HOLLOWSTEM AUGERS

WATERLEVELS NOT ENCOUNTERED START 11-19-92 FINISH II-20-92 LOGGER C.POLITO

z_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION

0,_ -- O >_ TESTLUau RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,
my < z_u a:> uJ MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE'.-< n- > DRILLING FLUID LOSS
_ ,,, mm o ORCONSISTENCY,SOIL STRUCTURE,
'au_C3_,-,_:_ I-z'_=[>'__ 6'-6'-6'-6' MINERALOGY TESTS AND INSTRUMENTATION

'_0 5.0 _ _
SANDY SILT, (ML), brown, moist, stiff, OVA = 15ppm

l-NC 1.7 17-16-12-12 micaceous, fine grained sand. , HNu = 5 ppm
7.0

(SM), brown, moist, dense, I OVA = 20 ppm ';la-MC 1.7 15-16-26£35 micaceous, fine grained sand. _ HNu = 10ppm
9.0

10.0

10.0 Similar to la-MC, mediumdense. OVA = 0 ppm
2-MC 1.7 4-6-8-16 HNu= 0 ppm -1

12.0

15.O

15.0 Similar to 2-MC, very dense. OVA = O ppm
3-NC 2.0 13-26-24-60 HNu = 0 ppm

17.0

20.0

20.0 NELL GRADEDSAND WITH SILT. (SM-SM), -- OVA = 0 ppm --
4-MC 2.0 16-27-42-50 brown, moist, very dense, micaceous, some HNu= 0 ppm

22.0 1/4" minus gravel,

25.0-- -- --
26.0

._ 27.1 5-NC 1.5 38-100-20/1" WELLGRADEDSANDWITH GRAVEL (SW), OVA = 0 ppmbrown, moist, very dense, with HNu = 0 ppm
"X..approximately 20% I" minus ravelS' ',

END OF BORINGAT 27.1FEET

30.0- - _

~



PROJECTNUNBER JBORINGNUNBER

LAO?OO22.RV I 300B-4 SHEET 1 OF !

SOILBORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC, LA HABRA, CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HOLLOWSTEM AUGERS

WATERLEVELS NOT ENCOUNTERED START 11-19-92 FINISH 11-19-92 LOGGER C.POLITO

SAMPLE STANDARD S0]L DESCRIPTION COMMENTS
zl--

_jo,, .... PENETRATION>. TEST
_3_ _ o _ RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,

> ZL_ "' MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE'"< a: > DRILLING FLUID LOSS
_,, ,,, wa3 o 6" ORCONSISTENCY,SOIL STRUCTURE, TESTS AND INSTRUMENTATION
_J_Dm __ 'o-2_z>___gu_ -6"-6'-6' MINERALOGY

-1

· 1
5.0

5'0 SILTY SAND. (SM),light brown, dry, dense, - OVA = 10ppm --

1-MC 1.8 22-30-32-32 fine grained sand, micaceous. HNu = 0 ppm -_
7.0

10.0

- _
10.0 Similar to ! INC. OVA= 0 ppm

2-MC I,T 8-!4-!5-20 HNu = O ppm
t2.0

15.0
' m

15.0 POORLY GRADED SAND WITH S]LT, -- OVA,: 0 ppm
3-MC 1.7 9-20-28-35 (SP-SM), light brown, moist, dense, fine to HNu = 0 ppm

17,0 mediumgrained send, trace mica.

20,0

20'0 Similar t0 3-MC. -- OVA= 1.3ppm --
4-MC 1.7 I0-20-28-T0 HNu = 0 ppm

22,0

25.0
25.0 - -

26.4 5-MC 1,4 18-48-70/4.5" Similar to 4-MC, except with approx_ately OVA = 0 ppm5% I/4" minusgravel, HNu = 0,5 ppm

ENDOF BORINGAT 26.4 FEET

_._ 30.0- -- _



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 301A-1 SHEET 1 OF

· SOIL BORING LOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC.. LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 4-1/4" ID, 8" OD,FAILING F-lO

MATERLEVELS NOTENCOUNTERED START 11/21/92 FINISH 11/21/92 LOGGERB. HARDESTY

_ SAMPLE STANDARD SOILDESCRIPTION COMMENTSPENETRATION
o_ >_ TEST
_ _ _a: ,',- RESULTS SOIL NAHE, USCS GROUPSYHBOL,COLOR,
--r< _ <LU uJ> MOISTURECONTENT,RELATIVE DENSITY DRILLINGDEPTHOFFLuIDCASING'LOssDR1LL1NGRATE
_" LU LUCa O 6" -6" -6' ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION
_u_ _ c,__ _-- MINERALOGY

Start drilling at 07:30.

I

5.0-- -- -

D 100 10.0 SILTY SAND (SM), tan, moist, dense, well -- HNu=i.0 ppm -- 1-MC 1.7 58-34-40-41 graded, trace gravel. OVA=6.0 ppm
12.0

15.0-- -- --

20.0
20.0 SANDY SILTY CLAY (CL/HL), tan, moist, -- HNu=i.2 ppm -

2-MC 1.5 22-26-32-39 hard, fine sand, OVA=I.2 Ppm
22.0

25.0-- -- -

30.0 30.0
30-31.5' _ (SC), tan, moist, -- HNu=0.5 ppm

- 3-MC 1.8 11-20-24-30 mediumdense, fine to mediumgrains. OVA=I.2 ppm
32.0 31.5-32'SANDYLEANCLAY (CL),brown,

moist, fine sand.



i

PROJECTNUMBER BORING NUMBER

LAO70022.S0.10 3OIA-1 SHEET 2 OF 2

-'_ SOILBORINGLOG

PROJECTNAVYCLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND E(]UIPMENT HSA, 4-I/4" ID, 8" OD,FALLING F-10

WATERLEVELS NOT ENCOUNTERED START 11/21/92 FINISH 11/21/92 LOGGER B. HARDESTY

__ SAMPLE STANDARD SOILDESCRIPTION COMMENTS
PENETRATION>_ TEST

_°m _' '""_L_n- RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING,DRILLINGRATE> LU MOISTURE CONTENT, RELATIVE DENSITY DRILLINGFLUID LOSST< CC > ORCONSISTENCY,SOIL STRUCTURE,wa_ LU LUre O 6"--6'--6" TESTS AND INSTRUMENTATION,-,.'." ,_ a_x _-- MINERALOGY"'D z >-:D ','_ {N)
t-_U'} _ I--Z

40.0
40.0 40-41' SANDY LEAN CLAY (CL), brown, -- HNu=d.2 ppm -

4-NC 1,8 18-J9-27-34 moist, very stiff, fine sand. OVA=O.8ppm
42.0

41-42' LEAN CLAY WITH SAND (CL),
brown, moist, hard, coarse to fine sand.

D 45,0_ --,q

50.0
50.0 _ {SC), tan, moist, dense, well -- HNu=I.0 ppm --

5-MC 1.7 15-21-30-48 graded, trace ¢aliche. OVA=I.2 ppm
52.0

55.0- -- --

80.0 60.0 60-61' _ (SC), brown, moist, -- HNu=I.Oppm

6-lC 1.5 17-26-30-42 dense, mediumto fine grained. OVA=O.2ppm61-62' POORLYGRADEDSAND WITHCLAY
62.0 (SP-SC), tan, moist, dense, fine grained.

Total Depth at 62.0 Feet.
.J

-1

'"t_ 85.0- - -



PROJECTNUMBER I BORINGNUMBER

LA070022.S0.I0 I 301A-2 SHEET 1 OF ?

-_ SOILBORINGLOG

PROJECTNAVY CLEANRCRAFACILITYASSESSMENT LOCATiON.MCAS-EL TORO

ELEVATION DRILLINGCONTRACTORBEYLIKDRILLING,INC., LA HABRA.CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 4-I/4" ID, 8" OD, FAILING F-lO

WATERLEVELS NOTENCOUNTERED START 11/21/92 FINISH 11/21/92 LOGGER B. HARDESTY

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

PENETRATION>_ TEST

_ _ _,_. m RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,
> 4,,, gu MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING, DRILLINGRATE'r< o: > DRILLING FLUID LOSS

_-" gu w rn o 6" -6" -6" ORCONSISTENCY,SOiL STRUCTURE, TESTS ANDINSTRUMENTATION,',,,' _- ,D..x u _ MINERALOGY,.,_= _ gu_ (N)

Start drilling at 13:00.

5.0-- -- --

I0.0 10.0
WELL GRADEDSAND WITH CLAY (SW-SC), -- HNu=i.0 ppm

1-MC 2.0 34-69-27 brown,moist,verydense,tracecoarseto OVA=O ppmfinegravel.
12.0

15/)- -- --

20.0
20.0 Similar to 1-MC, dense. - HNu=Oppm --

OVA=Oppm
.2-MC 0,5 21-27-30-46

22-0

25.0- -- --

__ 30.0 30.0
CLAYEY SANDWITH GRAVEL (SC), brown, -- HNu=3.Oppm

3-MC 0.7 36-75-80-116 moist, very dense, welt graded, coarse to OVA=8.0 ppmfine gravel. '_
32.0 _,

.a



PROJECTNUMBER I BORINGNUMBER

LAO70022.S0.10 I 301A-2 SHEET 2 OF 2

_-_ SOILBORINGLOG

m

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC., LA HABRA, CALIFORNIA

DRILLING METHODAND EQUIPMENT HSA. 4-1/4" ID, 8" OD,FAILING F-lO

WATERLEVELS NOTENCOUNTERED START 11/21/92 FINISH 11/21/92 LOGGERB. HARDESTY

' SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_,,_' PENETRATION>_ TEST
_ _ r-, o: RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,

> z_ '" MOISTURECONTENT,RELATIVE DENSITY DEPTHOF CASING,DRILLING RATE-,-4 oc :> DRILLINGFLUID LOSS
wu_ w ,,,rn o 6'-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATIONo.,,' r- a__ u-- MINERALOGY
t'103 _ I--Z

40.0
40.0 LEAN CLAY WITH SAND (CL), brown, moist, -- HNu=0 ppm -

4-MC, 1.8 10-19-29-24 hard, fine sand, OVA=LOppm
42.0

45.0- -- -

50.0
50.0 CLAYEy SAND (SC), brown, moist, dense -- HNu=Oppm --

5-MC 1.1 13-27'37-79 to very dense, fine to coarse grained. OVA=Oppm
52.0 ,

55.0 ....

80.0 60.0
LEAN CLAY WITH SAND (CL), brown, moist, -- HNu=I.Oppm

6-MC 1.0 7-17-35-51 hard, fine sand. OVA=O,4 ppm
62,0

Total Depth at 62.0 Feet.

85.0-- -- --



PROJECTNUMBER _ BORINGNUMBER

LAO70022.SO.10 I 302A-1 SHEET 1 OF 2

_'_ SOIL LOG
BORING

PROJECT NAVY CLEANRCRAFACI.ITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLING METHODAND EI3UIPMENTHSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-lO

WATERLEVELS NOTENCOUNTERED START 11/21/92 FINISH 11/21/92 LOGGERC. POLITO

_=_ SAMPLE STANDARD . SOIL DESCRIPTION COMMENTS
0,4 PENETRATION_ TEST

mw_ _> o_w ac RESULTS MOISTURESOIL NAME,coNTENT,USCSGROUPRELATIVESYMBOL,DENSITYCOLOR,
zac LU DEPTHOF CASING, DRILLING RATE

-r._ ac > ' DRILLINGFLUID LOSS
_-u. ,,, ',,,aD o 6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION,, cc _- _-_ cJ_ MINERALOGY'"_ z >-_ _ (N)
o_rJ _ _--Z

5.0-- - -

I

I0.0 10.0
SANDY SILT (ML),brown, moist, hard, fine -- HNu=200 ppm

1-MC t.1 18-40-7'0/6" sand. OVA=0 ppm
12.0

15.0-_ -- --

20.0
20.0 Similar to 1-MC. -- HNu=160ppm --

2-MC 1.7 18-40-42-42 . OVA=0 ppm
22,0

25.0-- - --

_,_ 3O.0 30.0
SILTY SAND (SM),brown, moist, very -- HNu=40 ppm

- 3-MC 1.2 40-75/6" dense, fine sand, trace mediumsand, trace OVA=O ppmmica.
32.0



PROJECTNUMBER [ BORINGNUMBER

LAO70022.S0.10 ] 302A-1 SHEET 2 OF 2

SOILBORINGLOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLINBCONTRACTORBEYLIKDRILLING,INC., LA HABRA,CALIFORNIA

DRILLINOMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-I/2" OD,]NGERSOL-RANDTH-lO

NATERLEVELS NOTENCOUNTERED START 11/21/92 FINISH 11/21/92 LOGGER C. POLITO

SAMPLE STANDARD SOILDESCRIPTION COMMENTS

PENETRATION>_ TEST
_ _ o ,-,- RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR,

> _u_ '" MOISTURECONTENT,RELATIVE DENSITY DEPTH OF CASING,DRILLING RATE-r< m > DRILLING FLUID LOSS
_-" LU uJrn O 6" -6" -6" ORCONSISTENCY,SOIL STRUCTURE,

_3_ --J-z _z>'_°"5-_°h (N} MINERALOGY TESTS ANDINSTRUMENTATION

40.0
40.0 LEANCLAy (CL), brown, moist, hard, trace -- HNu=170ppm --

4-MC 2.0 17-41-55-85 mica. OVA=Oppm
42.0

).o]

50.0
50-0 SANDY SILT (ML), brown, moist, hard, fine -- HNu=12ppm --

5-MC 2.0 33-55-70/3" sand, trace mica. OVA=I ppm
52.0

55.0- - --

60.0
80.0 Similar to 5-MC, -- HNu=50 ppm -

6-MC 1.5 38-55-75/3" OVA=O ppm
62.0

Total Depth at 62.0 Feet.

) 85.0-- -- _



i PROJECTNUMBER BORINGNUMBER

LAO70022.SO.10 I 302A-2 SHEET 1 OF 2

--) · SOIL BORINGLOG
i

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-10

NATERLEVELS NO1"ENCOUNTERED START 11/21/92 FINISH 11/21/92 LOGGER C. POLITO

A SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_ PENETRATION
>_ TEST

c3 rr RESULTS SOIL NAME,USCS GROUPSYMBOL,COLOR, DEPTH OF CASING,DRILLING RATE
z_ '" MOISTURECONTENT,RELATIVE DENSITY> DRILLING FLUID LOSS

t--LL'r< LU gum O 6" --6" --6" ORCONSISTENCY,SOIL STRUCTURE, TESTS ANDINSTRUMENTATION0- ,,' __ a_'_ u _ MINERALOGY
Il.l= Z >-= u.I,_T (N)
Jr_ Gr'J _ I-'.Z tr_

5.0-- -- -

iD I0.0 lO.O SANDY SILT fine -- HNu=O --
(ML), brown, moist, hard, ppm

l-NC 1.0 30-40-70 sand. OVA=I ppm
12.0

15.0-- -- --

20.0
20.0 Similar to t-MC. -- HNu=t6 ppm --

2-MC 50-70-73 OVA=O ppm
22.0

25.0-- -- -

) 30.0 30.0
SANDY SILT (ML),brown, moist, hard, -- HNu=Oppm

3-MC 1.5 50-80-60/1" micaceous, fine sand (approximately OVA=O ppm40-50%).
32.0



PROJECTNUMBER _ BORINGNUMBER

LAO70022.S0.10 I 302A-2 SHEET 2 OF 2

SOILBORINGLOG

PROJECTNAvY CLEANRCRA FACILITY ASSESSMENT LOCATIONMCAS-EL TORO.

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING INC., LA HABRA, CALIFORNIA

DRILLINGMETHODAND EQUIPMENT HSA, 3-1/4" ID, 6-1/2" OD,INGERSOL-RANDTH-lO

WATERLEVELS NOTENCOUNTERED START 11/21/92 FINISH 11/21/92 LOGGER C. POLITO

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_. PENETRATION>_ TEST
· w -..., o n.- RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,·'_ za:: DEPTHOF CASING,DRILLING RATELU MOISTURECONTENT,RELATIVEDENSITY:> <[LU DRILLINGFLUID LOSS
·-r-_ a: > OR CONSISTENCY, SOIL STRUCTURE,_-u. LU ,,,m o 6" -6" -6' TESTS ANDINSTRUMENTATION,,o_ __ a_=_ uA MINERALOGY
I.U= Z >-= uJ?7 (N)
C3 f./3 _ I--'D' hr'__.._

40.0
40.0 LEAN CLAY (CL), brown, moist, hard. -- HNu=190ppm --

4-MC 2.0 25-50-64-85 OVA=O ppm
42.0

45.0 -- - --

50,0
50.0 SILTY SAND (SM), light brown, dry, very -- HNu=14ppm --

5-MC 1.5 50-100/6" dense, fine sand, micaceous. OVA=O ppm
52.0

1

55.0-- - --

t
t

60.0
80.0 SANDY SILT (ML),brown, moist, hard, fine -- HNu=60 ppm -

6-MC L5 40-75-75/3" sand. OVA=O ppm
62.0

Total Depth at 62,0 Feet.

).o _



PROJECTNUMBER [ BORINGNUMBER

LAO70022.SO.10 ] 303A-1 SHEET 1 OF 2

3 SOIL BORING LOG

PROJECT NAVY CLEAN RCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING. INC. LA HABRA,CALIFORNIA

DRILLINGMETHODANDEQUIPMENT HSA, 3-1/4" ID. 6-1/2" OD,INGERSOL-RAND TH-lO

WATERLEVELS NOTENCOUNTERED START 11/23/92 FINISH 11/24/92 LOGGER C. POLITO

-- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS

_. PENETRATION
m... _ o >. TEST,',- RESULTS SOIL NAME',USCSGROUPSYMBOL,COLOR, DEPTHOF CASING,DRILLINGRATE

_Z_u '" MOISTURECONTENT,RELATIVE DENSITY DRILLING FLUID LOSS-r_ r,- > ORCONSISTENCY,SOIL STRUCTURE,_-,, uJ ,,,m o 6"-6'-6" TESTS AND INSTRUMENTATION
a_ec _- uA MINERALOGYU.l_ Z _-:_ UJ?, (N)
12_f,,O _ l--Z

5.0- -- -

._ I0.0 10.0
SANDY SILT (ML),brown, moist, very stiff -- HNu=OPpm

1-MC 1.5 13-20-20-21 fine sand. OVA=Oppm
12.0

Similar to 1-MC, but hard. HNu=Oppm

1A-MC 1.5 14-20-28-35 OVA=0.6 ppm
14.0

15.0- -- --

20.0
20.0 SILTY SANDWITH GRAVEL (SM),light -- HNu=Oppm --

2-MC 2.0 9-13-40-61 br.own,dry, very dense, fine sand, gravel OVA=O ppm(20%) to linch. ' -_
22.0

SILTY SAND (SM), light brown, dry, dense, " HNu=Oppm
2A-MC 2.0 40-50-28-32 fine sand, trace mica. -_ . OVA=O ppm

24.0

25.0- - --

t

30.0 30.0
Similar to 2A-MC, very dense. - HNu=Oppm --

3-MC 2.0 16-30-52-60
32.0



PROJECTNUMBER I BORING NUMBER

LAO70022.SO.10 I 303A-I SHEET '2 OF 2

SOIL.BORINGLOG

PROJECT NAVY CLEANRCRAFACILITY ASSESSMENT LOCATIONMCAS-EL TORO

ELEVATION DRILLING CONTRACTORBEYLIK DRILLING, INC., LA HABRA, CALIFORNIA

DRILLINGMETHODANDEDUIPNENT HSA, 3-1/4" ID, 6-1/2" OD, INGERSOL-RANDTH-lC

WATERLEVELS NOTENCOUNTERED START II/23/92 FINISH 11/24/92 LOGGERC. POLITO

3=_ SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
o,, PENETRATION__ TEST

o_ _ _ac ac RESULTS SOIL NAME,USCSGROUPSYMBOL,COLOR,
-7-< _. <LU uJ> MOISTURECONTENT,RELATIVE DENSITY DRILLINGDEPTHOFFLuIDCASING'LossDRILLINGRATE

,,,m o 6' -6"-6" ORCONSISTENCY, SOIL STRUCTURE,_-_' TESTS AND INSTRUMENTATION0_,,,- i _ _ _ uA MINERALOGY

40.0
40.0 LEANCLAY (CL), brown, moist, hard, trace -- HNu=0 ppm --

4-MC 1.8 8-15-37-70/5' mica, trace to little fine sand. OVA=I ppm
42.0

:_ 45'0 - _ _

50.0 50.0 SANDYSILT (ML),brown, moist, herd, fine i HNu=5 ppm

5-MC 2.0 15-30-46 sand. OVA=5 ppm

52.0 -70/4" t

55.0 - - --

60.0
80.0 SILTY SAND (SM),light brown, dry, very -- HNu=! ppm --

6-NC 2.0 35-70-100/5" dense, fine grained, trace mica. OVA=I ppm
62.0

Total Depth at 62.0 Feet.

) _.0-- - --
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MEM 0 RAND UM {_r-_/--//LL

TO: Tim Smith/SCO

FROM: Bruce Peterson/SEA

DATE: July 14, 1993

SUBJECT: Critical values for comparison of metals with background

PROJECT: SCO70022.RV

Background samples were collected to form a basis for comparison of onsite sample
concentrations of metallic elements with the naturally occurring levels. The proposed method
of comparison is to compare the concentration of each metal from a sample analysis with a
criterion value representing concentrations likely to be found in the background samples. If
none of the metal concentrations from a sample exceed the criterion value for that metal,
then the sample is accepted as being similar to one collected from background. If one or
more of the metal concentrations in the sample exceed the criteria values then the sample is
suspected of being contaminated with those compounds.

An estimate of the criterion values was estimated from 11 background sample borings. The
boring locations are shown in Figure D-1. A comparison was made between surface and
subsurface (2-foot) concentrations from the samples. The surface and subsurface
concentrations were found to be highly correlated for most metals. Because of the high
correlation between depths, the two values were averaged to represent the concentration at
the bore hole location.

The analytical results for the metals background samples are shown in Table D-I, included in
this appendix. The analytical results have been data validated. Where the analytical results
indicate that a metal was below its detection limit, the detection limit was used.

An upper tolerance limit was calculated from the background concentration values for use as
a criterion. The upper tolerance limit is a value that a concentration from background would
rarely exceed. The tolerance limit was selected so that less than 1% of the background
samples would be greater than the value. If an onsite concentration is found that is larger
than the upper tolerance limit, then it is unlikely to be from the same distribution of
concentration values as was observed in background samples. Likewise, if the sample
concentration is less than the upper tolerance limit concentration, there is little evidence to

support a conclusion that the value is different from one likely to be observed in background
samples.
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Metals concentrations in soils can range over many orders of magnitude. For this reason, it
is assumed that the concentrations fit log normal distributions. This was demonstrated for
the MCAS E1 Toro background metals analytical results. The analytical results (data points)
for each metal are plotted on Figures 1 through 23. As shown in these figures, a straight
line can be fit to the data points, thereby demonstrating a log normal distribution. A
schematic of a typical log normal distribution is shown in Figure D-2. The relative locations
of the median, mean, and tolerance limit for a typical log normal distribution are shown
along the curve in this figure. It should be noted that the tolerance limit can be higher than
the highest value in the samples pool from the 11 background sampling locations because the
upper tolerance limit is set such that 99 % of concentrations would be less than the limit.

Attachment D-1 presents the summary statistics for the background metal concentrations.
These statistics include the mean and standard concentration of the log concentrations, and
the estimated arithmetic mean and CV for the samples. Presented are the criterion values for
50% confidence that 99% of background concentrations are less than the concentration shown
for each parameter. As stated above, these criterion values (50 % confidence of the 99th
percentile) correspond to the statistical approach used for the RI/FS Program being conducted
at the Station. All values are in PPM.

Figures 1 through 23 show the distribution of background concentrations for metals. The
99th percentile tolerance limit is shown as a dashed line in these figures. The values are
plotted both as a cumulative frequency distribution and as box plots.

Box plots display the distribution of the data with the box covering the middle 50 % of the
data values (from the 25th to the 75th percentile). Lines extend from the ends of the box to
the maximum and minimum reasonable values. Outliers are shown as asterisks (for near
outliers) and circles (for far outliers). Note that Calcium, Mercury, Nickel, Selenium, Silver,
and Sodium all have outlier values. Samples from station identification BGN1910 contribute
most of these outliers.

The number of samples available to estimate the tolerance limit influences the value

calculated. The tolerance limit is calculated as exp(mean_og + K*Stdv_og) where the mean and
standard deviation are of the logarithm of the concentrations. The factor K is a tabulated
value which depends on the confidence, percentile, and sample size.

File name: BGMEMO.FIN



0
ve

m

0Il/

Il/

1
_

o_
_

cu

0
e.-

,..
L

LJ
{D

'_
rr"

L
_

I..
0

·
Z

D
0

_
..

o
Z

0
A

__
C

0
"C0C00

E
o

E
o

Z
09

"



Attachment 1

Background Statistics

Number Arith. Estimated 99TH _tite
Parameter Stations mean mean CV 50X conf. Units
....................................................................

SILVER 11 .3 .3 .30 .55 MG/KG
ALUMINUM 11 7212.0 7307.1 .53 25396.26 Nfl/KG
ARSENIC 11 1.9 2.3 2.18 37.61 Hfl/Kfl
BARIUM 11 69.6 70.4 .60 281.01 MG/KG
BERYLLIL_4 11 .3 .3 .55 1.20 Nfl/KG
CALCIUM 11 8651.6 6645.9 1.28 62164.12 Nfl/KG
CADMIUM 11 1.6 1.5 2.09 23.11 NG/KG
COBALT 11 3.2 3.6 1.19 31.02 MG/KG
CHROMIUM 11 11.1 11.6 1.45 124.81 MG/KG
COPPER 11 7.7 7.9 1.41 82.91 HG/KG
IRON 11 8404.3 8881.8 .88 54001.66 MG/KG
MERCURY 11 .1 .1 1.01 .37 MG/KG
POTASSIUM 11 2150.2 2258.5 .92 14399.89 MG/KG
MAGNESIUM 11 3359.5 3377.4 .78 18014.29 MG/KG
MANGANESE 11 170.4 181.8 .89 1114.98 MG/KG
SO01UM 11 228.3 228.8 .38 592.31 MG/Kfl
NICKEL 11 13.1 13.0 2.00 193.61 MG/KG
LEAD 11 6.0 6.3 .71 29.91 MG/KG
ANTIMONY 11 1.4 1.4 .26 2.81 MG/KG
SELENIUM 11 .1 .1 .69 .48 MG/KG
THALLIUm 11 .2 .2 .53 .60 MG/KG
VANADIUM 11 30.4 30.8 1.27 285.55 MG/KG
ZINC 11 31.9 32.3 .81 179.47 NG/KG
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RFAR'CT0193 CLE-COI-OIF193-$2-0001

Appendix E

MCAS EL TORO
RCRA FACILITY ASSESSMENT

LEACHING PATHWAY EVALUATION

When contamination is left in the vadose zone, there is the possibility of the
contaminants leaching to the groundwater, causing potentially unacceptable impacts
on water quality. The model used to quantify the leaching pathway for the screening
evaluation for the El Toro RFA was obtained from the Guidance for Assessing Low
Probability Hazard Sites at Idaho National Engineering Laboratory (INEL) (USDOE
1991). In order to maintain conservatism, this model assumes groundwater to be at a
shallow depth (10 feet below ground surface [bgs]). The only element of this model
not used was the estimate for transport time to the groundwater. It should be noted
that groundwater depth at MCAS El Toro is typically in excess of 100 feet bgs.

The equation for the leaching pathway calculations is derived as described below.
The mass flow rate in the aquifer equals the mass flow rate entering the aquifer from
leaching; therefore, the concentration of the contaminant in the pore water in the
vadose zone immediately above the water can be calculated.

MFca = MFcv

where,

MFca = mass flow rate of contaminant in aquifer

MFcv = mass flux of contaminant in vadose zone

These parameters can be calculated as follows:

=Ow:"a*^MFcv Cp *

where,

Cw = contaminant concentration in the groundwater (mg/I)

qa = flux in the aquifer (ft/yr)
Ka * i, where K_ is the hydraulic conductivity (ft/yr) and i is the
hydraulic gradient (ft/ft)

Aa = cr_ss-sectional area of the flow per unit width of the groundwater
(ftc)

= Ls * 1 ft, where Ls is the length of the well screen (ft)

10020627.SCO\93\TS E-1



RFAR'CTO193 CLE-C01-01F193-S2-0001

Cp = contaminant concentration in the vadose zone pore water (mg/I)

= Cs/K d, where Cs is the contaminant concentration in the vadose
zone soil and Kd is the soil/water partition coefficient for the
contaminant.

qv = volumetric flux or net infiltration in the vadose zone (ft/yr)

Av = cr_ss-sectional area of vadose zone flow per unit width of site
(ftc);

= Yv * 1 ft, where Yv is the source length parallel to the direction of
groundwater flow.

Thus, the equation used for the leaching pathway calculations is as follows:

Cw*qa*Aa = Cp*qv*Av

This equation was rearranged and simplified as follows to solve for Cs , which equals
the contaminant concentration in the vadose zone soil as follows:

Cs = Cw * Kd * VaN s

where,

Cs = concentration of contaminant in soil (mg/kg)

Cw = concentration of contaminant in the aquifer (mg/I)

Kd = soil/water partition coefficient for the contaminant (mi/g)

Va = qa * Aa' which is assumed to be the volume of water
passing througjh a unit cross-sectional area of the aquifer
in one year (ft'_/yr)

Vs= qv * Av' the volumetric rate of pore water passing
through a unit surface area of the vadose zone in one
year (ft3/yr).

This model is inherently conservative, i.e., it provides a maximum estimate of potential
soil concentrations based on an assumed groundwater concentration. It assumes that
equilibrium conditions are obtained between the soil and the pore water (and thus
maximum dissolution into the pore water) and a constant contaminant source (no
reduction in soil concentration with leaching). In reality, it is unlikely that equilibrium
conditions are obtained in the vadose zone, and the contaminant source

concentrations are reduced over time due to leaching and other degradation
processes. However, this model is sufficient for the purposes of the screening
evaluation.

10020627.SC0\93\TS E-2
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A physical representation of the model is shown in Figure 1. A brief explanation of the
values chosen for the equation parameters is provided in the following sections. The
resulting reference concentrations derived for soil for the leaching pathway are shown
in the attached spreadsheet.

Concentration of Contaminants in Groundwater (Cw)

In order to estimate potential levels of concern for the leaching pathway in soil,
reference values that could represent an acceptable concentration for groundwater
had to be chosen. Therefore, the Maximum Contaminant Levels (MCLs) for California
and Federal Drinking Water Standards were used.

Soil/Water Partition Coefficient (Kd)

The pore water concentration is a function of the contaminant concentration in the soil
and the physical and chemical interaction of the contaminant with the soil material as

estimated by the partition coefficient, Kd . For organic contaminants, Kd is estimated

by:

Kd = Koc * foc

where:

Koc = organic carbon partition coefficient for the contaminant, and

foc = fraction of organic carbon in the soil

The Kow (octanol/water partition coefficient) was used to estimate Koc values for
organic contaminants using regression equations provided in Lymann et al. 1990. The
Log Kow values used and their references are shown on the attached spreadsheet.

The regression equations used to estimate Koc values from the Log Kow for input into
the model are:

log Koc = 1.00 log Kow - 0.21

(Compounds that are mostly aromatic, or polynuclear aromatic, or
chlorinated hydrocarbons)

log Koc = 0.544 log Kow + 1.377

(Compounds that are pesticides)

To date, organic carbon concentrations in subsurface soil at the facility have not been
evaluated; therefore, in order to estimate Kd for organic compounds of concern, a
conservative value of foc of 2 percent was assumed (0.02).

K d values for metals were obtained from a table compiled from the Battelle MEPAS
model (attached). Soil pH values collected on site indicated that the subsurface soil

10020627. SC0\93\TS E-3
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pH ranged between pH 5 and 9. In order to maintain conservatism, the most
conservative K value for a particular metal contaminant (i.e., smallest value) was used
as input into thd model.

Flux in the Aquifer (qa)

The flux in the aquifer (qa) equals the hydraulic conductivity (K) multiplied by the
hydraulic gradient (i). Based on previous work conducted at the Station, a range of
hydraulic conductivities (K) was estimated to be 2.2 to 36 feet per day (James M.
Montgomery [JMM], 1990). Hydraulic gradients (i) were estimated from groundwater
elevation measurements obtained during the Remedial Investigation/Feasibility Study
(RI/FS) being conducted at the Station. The hydraulic gradient was estimated to be
0.008. In order to maintain conservatism in the estimate of qa' the smallest value of K
was used (i.e., 2.2 feet per day or 803 feet per year) to calculate qa; therefore, qa =
6.4 feet per year.

Cross-Sectional Area of Flow per Unit Width of Aquifer (Aa)

A represents the cross-sectional area of flow per unit width in the water-bearing zonea
in the aquifer. A cross-sectional area of 10 feet by 1 foot was chosen for the model.

These dimensions represent,_he estimate zone of influence around a 10-foot long well
screen; therefore, Aa = 10 ft _

Flux in the Vadose Zone (qv)

'l'h_, fh iv 'fhr,-',, ,_.,_1-,,FI-,,"., s,,"_,_'-_.,-,_ /; _ _l_.l- _ ' _.... .l.:_...... ,,,, ,,,,,,,_,, ,,,_ w,.,,.,o_ zone u._., _,_,ui_uvil/ is a luli_,uull of man-made
hydraulic loading (i.e., irrigation), precipitation, evapo-transpiration, and runoff. The
only hydraulic loading assumed for the model is precipitation. Since the model
assumes that the vadose zone has reached field capacity in order to maintain
equilibrium conditions between the source and the groundwater, all water derived from
rainfall minus the evaporation theoretically could reach the groundwater table
(assuming zero runoff). According to records obtained from the United States Bureau

of Reclamation, a conservative value for net infiltration in the vadose zone (qv) is
0.2 feet per year.

Cross-Sectional Area of the Vadose Zone per Unit Width of Site (Ay)

For the purposes of screening evaluation, a unit length of 1 foot was assumed for the
length of the area of contamination in the vadose zone parallel to the direction of

groundwater flow (yv); therefore, Av - 1 ft 2.

10020627. SCO\93\TS E-4
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q a = Flux in the Aquifer (ft/yr)

Aa =,Cross Sectional Area of Aquifer (tt2/

La "Length of Well Screen (It)

Figure 1
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LEACHING PATHWAYREFERI:NCECONCENTRATIONS
MCAS ELTORO

RCRA FACIUTYASSESSMENT

15-JuI-93

Compound Screening Level Kd Log Kow Koc fac Va/V8 Com_enl_fion _ _i
Concentration (Cw) Cw*(Kd_(Va/Ms)

(mg/1) (mll_) (mllg) (mllg) (unltlem) (unlltem) (mg/kg]

Aluminum 1.00 3.5.300.110 no no no 320.00 1,000,000.aD
2 Antimony 0.005 2.00 no na no 320.00 3.20
3 Arsenic 0.05 5.86 rla na na 320.00 93.76

4 Barium 1.do 5,30.00 na .... na no 320.00 169,6a0.00
5 Beryllium ,, 0.001 ' _ 70.00: r_a na na , 32G00 .... 2Z40
6 Cadmium 0.005 14.90 na no na 320.00 23.84
7 Chromium III - 168.00 na no na 320.00 #VALUE!
8 Chromium VI - 16.80 ne no na 320.00 #VALUE!
9 Cobalt - 1.94 no no na 320.00 #VALUEI

10 Copper* ;I; 1:.00 I:i_ ,,::L[I;;41_1_ '' ::,: Iii?.;: ffCI ii[:,:i !i rloI; ,_B :fl!i! rK%, ,:: .ii,!3_).00 _: ! ',' :11_408.00't::,...... i i i i i i i i

I Iron' 0.30 15.00 r,a no no 320.00 1,440.00
12 Lead 0.015 234.00 r,a no no 320.00 1,123.20
13 Manganese" 0.05 70.00 r,o no no 320.00 1,120.00
14 Mercury 0.002 322.00 r',a na no 320.00 206.08
15 Nickel ; ;: ; :;: J!i ..... i,0L;l!ii,; ;,ii,i : .!! i_';_!i12_20 i ;; : :;,::; _ r_lC_,, .... :i ":1" ,r_'i4 ',;i '_ ] '::r; nC_' i 'ira ,32_) _I i; :: .... "3_._0 ;:
16 Selenium 0.01 5.91 na no na 320.00 18.91
17 Sliver 0.05 0.40 no na no 320.00 6.40
18 Thallium 0.001 - na na no 320.00 #VALUEI
19 Vanadium # 0.02 50.00 no no no 320.00 320.00

_Jnc e ' , . Li i ; I, ,,' 5o00]!; Ji,!!_ !I' _!i !ii ]iZTOi il; ;,:il t _: $itl i'jL]j_al!!j! iJJJ....... :; _; q;':nal_iiii!l! i] i!J[flOi [ j; iil [,;:',;!:'i32g,al_' ::i [i_i:; 20,33Z1:]0i. !,!!
21 Cyanide 2 ? ? ? 0.02 320.00 #VALUEI
22 1,1,1-Trichlcxoethane 0.2 1.82 2.17 91.20 0.02 320.00 116.74
23 1,1,2,2-Tetrachloroethane 0.001 4.48 2.56 223.87 0.02 320.00 1.433
24 1,1,2-Tdchloroethane 0.032 1.38 2.DE, 69.18 0.02 320.00 14.17

25 1,1-Dlchlceoethane 0.01 0.76 . 1.79 : : : : I : : ; _'_ _ I' d ; O'_ J 3_._J ;11.217 _i,!;.,
26 1,1-Dicmoroetbylene 0.006 0.37 1.48 18.62 0.02 320.00 0.7150
27 1,2,4-Trichlorabenzene 0.009 115.09 3.77 5,754.40 0.02 320.00 331.45
28 1,2-Dichlorobenzene 0.60 29.58 3.38 1,479.11 0.02 320.00 5,679.78
29 1,2-Dichloroe_ane 0.0005 0.37 1..48 18.62 0.02 320.00 0.0596
30 1,2-Dlchloropropone 0.a05 1.21 I.'99 60.26 0.02 " 320.a0' , , , 1:93:
31 1,2-Diphenylhydra_ne (27 - 10.74 2.94 537.03 0.02 320.00 #VALUEI
32 1,2-Trans-Dichloroethylene 0.01 0.37 1..48 18.62 0.02 320.00 1.1917
33 1,3-Dlchlorobenzene (2_)+ 0,13 43.76 3.55 2,187.76 0.02 320.00 1,820.22
34 1,3-Dichloropropene (2) 0.0005 0.32 1.,41 15.85 0.02 320.00 0.0507
35 1,4-Dichlorobenzene 0.005 29.58 3.38 1,479.1] 0.02 320.00 47.33
36 2,4,6-Tdchlorophenol - 51.41 3.62 2.570.40 0.02 320.00 #VALUE!
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LEACHING PATHWAY REFERENCECONCENTRATIONS
MCAS E_LTORO

RCRA FACILITYASSESSMENT

15-Jul-0
Compound Screening Level Kd L_;I Kow Koc loc Va/Ms ComPulsion _ Soil

Concentration (Cw) Cw'[Kd](Va/Ms)

(mg/1) (mi/g) (j'nllg) (mllg) (ufiiflem) (onillem) (rog/kg)

37 '2,4-Dichlorophenol (1_ 0.02 6.93 :2.75 346.74 0.02 320.00 44.38
38 2,4-DimethyIphenol++ 0.4 2.46 2.30 123.03 0.02 320.00 314.95
39 2.4-Dinitrophenol (1_## 0.11 0.42 1.53 20.89 0.02 320.00 14.71
40 Z4-Olnltrotoluene-; , 0.001 ..... f :!!''1.18 _i:: : _' 1:.98 ,=: ' _._ _ I_ _ =,, _ _ 0_ : E : J _ ' _J_._ i ; ' _ [ _ _ i _ _037_11 ' r

41 2,6-Oinifrotoluene - 0.65 1.72 32.36 0.02 320.00 #VALUEI

42 2-Chloroethylvinyt Ether ? #VALUEI ? #VALUEI 0.02 320.00 #VALUEI
43 2-Chloronaphthalene (_2) - 144.89 ,l.07 7,244.36 0.02 320.00 #VALUE!
44 2-Chlorophenol (_2_)# 0.04 1.74 2.15 87.10 0.02 320.00 22.30

46 2-Methylnapntholene (2) na 89.34 3.86 4,466.84 0.02 320.00 #VALUEI
47 2-NitTophenoI (2) ## 0.29 0.66 '1.73 33.11 0.02 320,00 61.46
48 3,3'-Dichlorobenadlne (2)- 0.0003 39,91 3,51 1,995,26 0,02 320.(30 3.83
49 3-Methyl-4-Chlorophenol - #VALUEI ? #VALUEt 0.02 320.00 #VALUE!
50 4.4'-DDO~ 0.[]01 4 ...... 681.13 ....... 5.80 :........ 3_L,1_:_..,50..... : 0.02 320.00 ...... 217.96 ,
51 4,4'-DDE- 0.001 212.48 4.87 10,623.80 0.02 320.00 67.99
52 4,4'-DDT- 0.001 69.69 3.98 3,484.34 0.02 320.00 22.30
53 4-Bromophenyl Phenyl Ether - #VALUEI ? #VALUEI 0.02 320.00 #VALUEI
54 4-Chlorophenyl Phenyl Ether na #VALUEI ? #VALUEI 0.02 320.00 #_/ALUEI

56 Acenaphthene - 102.57 J.92 5,128.61 0.02 320.00 _VALUEI
57 Acenapthylene - 67.77 :L74 3,388.44 0.02 320.00 #VALUEI
58 Acetone no 0.01 4].24 0.35 0.02 320.03 #VALUEI
59 Acrolein (2) - 0.01 4).09 0.50 0.02 320.00 ,tNALUEI

60 Acrylonitrile(l_¢ 0.0301 [_; , :iiii: 0.02 : ii : 0.139 iii :: i!!;J0.85i ____i _ ' : i _ i a.o2: _ _i_!i,32_oo;: ;[! o_oor_,i_
61 Aldrin- 0.00002 20.68 3.01 1.033.81 0.02 320.00 0.13
62 alpha-BHC (_2.)~ 0.00015 36.33 3.46 1.816.52 0.02 320.00 1.74
63 alpha-Endosulfan (2) na 40.67 ,3.55 2,033.29 0.02 320.00 #VALUEt
64 Anthracene - 347.56 zL45 17,378.01 0.02 320.00 iPv'ALUEt

Asbestos : n_ .,,#VALUD .... ; ? m #VALU,E! .... .. 0.Q2,,,_ ,;_;i,: 320.00 ,..... !INALUE!:; .....

66 Benzene 0.001 1.59 2.11 79.43 0.02 ' 320.00 0.5084

67 Benzo(a_]anthracene 0.0001 5023.77 5.61 251.188.64 0.02 320.00 160.76
68 Benzo(a_]pyrene 0,0002 11508.80 5.97 575.439.94 0.02 320.00 736.56
60 Benzo(_b)fiuoranthene 0.0002 14158.92 6.06 707,945.78 0.02 320.00 906.17
7(] Benzo(g,h,I)perylene (2) - 155249.42 7.;10 7,762,471.17 0.02 .320.00 #VALUEI
71 Benzo(kl)fiuoranthene (2) 0.0[302 87303.17 6.85 4.365.158.32 0.02 320.00 5,587.40
72 Benzoic Acid _2_ no 0.80 1.81 39.81 0.02 320.00 #VALUEI
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LEACHING PATHWAYREFERENCECONCENTRATIONS
MCAS ELTORO

RCRAFACIUTYASSESSMENT

15-JulY3
Compound Screening Level Kd Log Kow Koc foc Va/Vs Concmdmlton in Soft

Concentration (Cw) Cw'(Kd)(Va/Vs)

(rog/I) (mi/g) (mi/g) (mi/g) (unille.) (unille.) (rog/kg)

73 beta-SHC (2)- 0.00025 5,5.62 3.80 2,780.99 0.02 320.00 4.45
74beta-Endosulfan(;2) na 44.39 3.52 2.219.63 0.02 320.00 #VALUE!
75 Bezidine (1) 0.(X]00[X]5 ...... 0.80 ..... :1.81 39.81 ..... , ..: 0f_ ' ; r ' , 32Ga0 _ 0.000127
76 BIs(2-chloroethoxyl)methane - #VALUEI '? #VALUEI 0.02 320.00 #VALUEI
77 8is(2-chloroethyl)ether (1) - 0.47 1.58 23.44 0.02 320.00 IVALUEI
78 Bis(2-chloroisopropyl_)ether {[2_) - 4.69 2.58 234.42 0.02 320.00 #VALUEI
79 Bis(2-ethylhexyt_)phthalate 0.004 117.77 3.98 5,888.44 0.02 320.00 150.74
80Bromofom_(l_l : G.I: : !ii!": Z4_ _ :;_i;;i,2.30,iii;, I;i, ;1:28J_, _,ii_ 0.02 _: ,',, ::;320.[]0 :;78_74i, ',
81 Butylbenz_ Phtholate (2) 0.10 138.37 4.05 6,918.31 0.02 320.00 4,427.72
82 Carbon Disulfide (2) no 0.85 1.84 42.66 0.02 320.03 #VALUEI
83 Carbon Tetrochlonde 0.0005 5.38 2.54 269.15 0.02 320.00 0.8613
84 Chlordane 0.0001 15.50 2.78 775.03 0.02 320.00 0.49_a

86 Chlorodlbromomethane 0.1 1.52 2.09 75.86 0.02 320.00 48.55
87 Chloroethane no #VALUEI ? #VALUEI 0.02 320.00 #VALUEI

881Chloroform 0.1 1.15 1.97 57.54 0.02 320.00 36.83
891Chrysene 0.0002 1177.69 4.98 58,884.37 0.02 320.00 75.37

91 DI--n-octyl Phthalate - 2046.59 5.22 102,329.50 0.02 320.00 IVALUEI
92 Dlbenz_a,h_)anthracene (2) 0.0003 11,5(}8.80 5.97 575.4,39.94 0,02 320.00 1,104.84
93 Dlchlorobromomethane (2)# 1.00 0.94 1.88 46.77 0.02 320.00 200.35
94 Dieldrin- 0.00002 142.31 4.:_ 7,115.41 0.02 320.00 0.9108

95:DlethylPhthatate : :' : ':i: 5'[]0' ;;i:: f-' _!! i,:2.76 :::ii:'i ';_ ',ii':! 2'35 :i'i',:!, :i_'i!T-,38.04 ;h_ii::,'_0J)2 _i',i;i: i!:!ii!32aL00! ,,,; _'!:4,413_;!iii',
961Dlmethyl Phthalcrte (1) - 32.44 3.42 1,621.81 0.02 320.00 #VALUEI
97JDioxin (2,3,7,8 TCDD) 0.00000005 17419.27 6.15 870,963.59 0,02 320.00 0.2787
98 Endosulfan - 40.67 3.55 2,033.29 0.02 320.[]0 ;INALUE1

9(; Enaosulfan Sulfate (2)# 0.074 46.67 3.66 2,333.67 0.02 320.00 1,108.23
100 Endrln 0.01302 140.54 4.54 : 7,026.84 .: ! ._i. 0.02 _ 3213.00 :'i_; ' i .... &99:
101 Endrin Aldehyde (2) na 530.19 5.60 26,509.41 0.02 320.00 #VALUEI
102 Ethylbenzene 0.68 17.42 3.15 870.96 0.02 320.00 3,700.43
103 Flouranthene - 1954.47 5.:_ 97,723.72 0.02 320.00 #¥ALUEI
104 Fluorene - 186.65 4.18 9,332.54 0.02 320.00 #VALUEJ

105 c_amma-BHC (2) 0.000_ , 9.63 2.,I0 481.50 0.02 320.a0 0.62 ,:
106 Halomethanes 0.1 #VALUEI I' #VALUE! _, 0.02 320.00 #VALUEI
107 Heptachlor 0.00001 100.21 4.:.)7 5,010.49 0.02 320.00 0.3207
108 Heptachlor Epoxide (2) 0.00001 412.70 5.,10 20,634.79 0.02 320.00 1.3206
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LEACHING PATHWAY REFERI'NCECONCENTRATIONS
MCAS ELTORO

RCRA FAClUTYASSESSMENT

15-Jul-93
Compound Screening level Kd Log Kow Koc fo(= Va/V$ C_centTatl_ In _

Concentration (Cw) Cw'(Ka_[Va NIl)
(m_ (mt/g) _{/_ (_/ii_ (unmem) (unme#) (mg/kffi

J

117_Hexachlorobenzene 0.001 166.35 413 8,317.64 0.02 320.00 53.23
110 Hexachlorobutadlene 0/301 ::67;77 ::_: '!i i,_74 :: 3,388.44 ' : 0/32 ! ::_ , 320.a0: !,,: .,;:,: 21.69!
111 Hexachlorocyclopentacllene 0.0,50 6.78 2 74 3,38.84 0.02 320.00 108.48
112 Hexachloroethane (1)# 0.001 26.98 3 34 1.,348.96 0.02 320.00 8.63
113 Indeno(1,2,3-cd)pyrene (27 0.0004 11508,80 597 575,439.94 0.02 320.00 1,473.13
114 Isopharone (127# 0.10 0.58 I 67 28.84 0.02 320.00 18.46
115Methoxychlor_2_t . :_... :,:,. ,!0.04 r ;_!,:_ !.... i;=i_!33,701!i_:i . !, ;='iii ;i_,ii_l.: i._i,_i_drl. _, Hii,_ i_", ,, i,,, , -""' i; i; ': ..... ,_, , O.OE!_'H_ii i:t_!'''i_O.Ol_i_H'} i_!_!i!}!431:36iI!i;i_.
116 Methyl Bromide (2)# 0.01 0'12 1,05 6.17 0.02 320.00 0.3946
117 Methyl Chloride (27# 0,003 0.10 0,90 4.90 0.02 320.00 0.0940
118JMethylene Chlodde 0.005 0.22 1.25 10.96 0.02 320.00 0.3509
119 N-Nitrosodl-n-prop¥1amine (2_) na 0.25 1,31 12.59 0.02 320.00 INALUEI
120 N-Nltrosodlmethylamine,("_ 0.0130132:" ' :i! ,0.Ol:iii[; ;;+[ i ii!{[tljJa.064,, i!I ,i I:_'i!i,{_O._'.i!i !i_' i i{';_: 0.021 ;i, , ii_i,ii3201.01)il _j,{ jiJ!!j, O.__t1"%'JE'lg_Ii _; ii, , , , J ,mi mi ; ' , m ,

121 N-Nitrosocliphenylamine- 0.04 4.48 2.56 223.87 0.02 320.00 57.31
122 Naphthalene# 0.02 28.91 3.37 1,445.44 0.02 320.00 185.02
123 Nitrobenzene (17 - 0.76 1.79 38.02 0.02 320.00 #VALUEI
124 PBC-1242- 0.00001 63.04 3.90 3,152.I 0 0.02 320.00 0.2017

125 PC_101b:_i!_il]i;{,!hlz_ il;H:, :'..t',{ ]::::HJi!:0'013{3_,:_t4_I!_._.:,!ii i j?t_ ¢_,,'_04Ji}.lllfiti,, ,_i_{{{ij ,%9OI tifHiil !,}iC{_i_J52J10{_-Hil!i!Lli._i,ii;O,l_j JtlJjJ! _}j_!j!]3_1210_4,lHJ;_4ili_!1t_pii0:mt_f4t_4
126 I::'CB-1221 0,0006 63.04 3.90 3.152.10 0.02 320.00 10.09
127 PCB-1232 0.0005 63.04 3.90 3.152.10 0.02 320.00 10.09
128 PCB-1248 0.0005 63.04 3.90 3,152.10 0.02 320.00 10.09
129 PCB-1254 0.0005 908.5,5 6.03 45,427.62 0.02 320.00 145.37
130PCB-1260 :......... ! :'.'. 0'0005 ':::.: ' !:t"_ili63041"_!+'l_iii Fiiii_i4!J_3._P, _l_i ; ..: 'F 1_ _ . i_,_.,_3,,_10.1 ,, _ nn,_; ii !!!ii._iH320LO0! iii!_i!'_:++_!'!:l_09_HHiii,'........................ _.... _;'HJ ".".".'_'i ,,, ,,, ,,,....
131 Pentachlorophenat 0.001 1261.91 5.01 63,095.73 0.02 320.00 403.81
132 Phenanthrene - 355.66 4.46 17,782.79 0.02 320.00 #VALUEI
133 Phenol+ 0.005 0.36 1.46 17,78 0.02 320.00 0.56_]
134 Pyrene (17 - 1517.16 5.39 75,857.76 0.02 320.00 #VALUEI

...... jl ,135 TCDD Equivalents - #VALUEI ,?, #VALUEI 0.02:: .... 321:t,00:: #VALUEI
136 Tetrachloroethylene (17 0.005 9.35 2.88 467.74 0.02 320.00 14.97
137 Toluene 1.00 6.04 2._9 302.00 0.02 320.00 1,932.77

138 Toxaphene 0.003 29.73 3.30 1,486.62 0.02 320.00 28.54
13_ Tribut_ltin _37 - 67.40 '_ 3,370.00 0.02 320.00 #VALUEI
14(3Trlchloroethylene 0'0(_ 2.40 ,:i : 2.'29 120.23 ; 0/32 ,;i _i i:¥321_00 ; 3,85
141 Xylene 1.75 23.73 3.12 1,186.53 0.02 320.00 13,289.18
142 Vinyl Chloride 0.0005 0.05 0.,50 2.45 0.02 320.00 0.0079
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LEACHING PATHWAYREFER!ENCECONCENTRATIONS
MCAS ELTORO

IL_P.AFACILITYASSESSMENT

15-Jul-93

Concenh'atlon (Cw) Cw*(Kd)(Va/Vs) I
[rog/I) (mi/g) (mi/g) (mi/g) (ur_em) (millets) (mg/kg) !

Notes:

Except where noted, all Kow values entered In this table were obtained from Octanol-Water Partition Coefficient Issue Paper dated August 20, 1990
1) Kow value obtained from Ney 1990
?- Value not available
#Valuel means a value was missing, and therefore operation could not be completed.
nd- not applicable
2) Kow value from Montgomery and Welkom 1989
3) Koc value obtained from Cardwel11988

Secondary MCL
+ California State Action Levels Department of Health Services - Toxicity
++ California State Action Levels Deportment of Health Services - Taste 8: Odor
# Health Advisories or Suggested No-Adverse-Response Levels (SNARLs)- EPA
## Health Advisories or Suggested No-Adver"._-Response Levels (SNARLs)- NAS
- California Prop. 65 Regulato_ Level as a Water QuaUty Criterion
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4..0 _ORP!'TONO_STi_I_U'rTONCO_F_TC_NT OAT_

As a solution {groundwater) migrates through the partially saturated

and/or saturated zone, geochemical considerations determine the extent to

which a particular chemical in the solutionwill be retarded relative to the

groundwater velocity. Geochemicalmechanisms such as precipitation/dissolu-

tion and adsorption/desorl_tioncan increaseor decrtasethe concentrationsof

various groundwater chemicals,dependingupon the particularsolution/sedi-

ment interactionsthat occur. The only geochemicalmechanism considered in

this study was adsorption. Adsorptionwas incorporatedinto the MEPAS

methodology through the use of a distributioncoefficient{)Cd).As commonly

determined and used, the Kd is a ·bulk· chemical parameter that often

includes the effects of precipitation/dissolutionand adsorption/desorption.

The groundwater transport model of MEPAS requires estimates of the

equilibrium coefficient {also referred to as the distribution coefficient or

Kd_ for each pollutantin soil. This sectiondescribesthe data base that

is accessed by the HEPAS shell to providesuggestedvalues for the sor_tion

distribution coefficientsof inorganicpollutantsand _adionuclides. {Values

for organic pollutants are also provided in the chemicaldata base, as

described in Section Z.Z.5.) Oetails of justificationsand referencesfor

sorption distributioncoefficient_are given, along with the supporting

rationale.

Because the distributioncoefficientis dependenton soil pH and soil

charact2ristics, the distributioncoefficientvalues in the data base have

been determined for a three-dimensionalmatrix that addressesboth the

effects of pH and the clay, aluminumand iron oxyhydroxide,and organic

matter content of the sediments. In evaluatingdistributioncoefficient

values, c=ml_ilationswere made of

· Kd values given as distribution coefficients in the literature

· Selected Langmuir and Freundlich adso_tion constants that were
converted to Kd values.

The effect of the pH was taken into accountby dividingmeasurementsof

the distribution c_efficients into three pH regimes. These pH regimes

4.I



encompassed distribution coefficients rec=_ed in environments with _H values

less t_an or et)ual to 5, distribution coefficients measured at _H values [
between 5 and g, and coefficients datelined at _H values _reatar t._an or

equal Ca g. Few data in the literzture address adsarTCion at pH values

greater t_an g. :f no data were available far a given element in the hi_n-pH

regime, very conservative estimates (i.e., small values) of adsorption were

made based on soil chemistry and the available literature.

The effect of the adsorbent on the distribution coefficient was taken

into account by dividing the total percent-by-weight composition of t_e clay,

iran and aluminum oxyhydraxide, and organic matter contents into three czta-

gories. The categories are l) those sediments whoso total weight percent

(of the aforementioned constituents) is less than 10, those sediments whose

total weight percent is greater than or equal to I0 and lass than 30, and

those sediments whoso total weight percent totals 30 or more. The three

categories correspond roughlyto sandy soils (<I(_),loamy soils (I0-30%),

and clayey soils (>30',).

The numerical values of distributioncoefficientsfor each inorganicand

radionucIideconstituentare sumarized in Table ¢.I. A value is given for

each af the nine passible combinations of pH and sail content, l

Distributioncoefficientsar_ dependentorLmany factors. The selected

scheme of consideringpH and soil contentis expectedto providea reasona=le

estimate of distributioncoefficientsfor mast applicationsof MEPA$. The

total dissolved solids contentof the salutecan also affect distribution

coefficients;however, the total dissolvedsolidscontentwas nat considered

in this study because the solids contenttends not to vary significantlyin

natural fr_sh-watarenvironments. This lack of variabilityis a result of

the concentrationsof the backgroundelectrolytes. In addition,the nature

of the chemical constituentsthat determinethe total dissolvedsolids c=n-

tent can be more importantthan the total dissolvedsolids content itself.

Concentrationsof dissolvedorganicand inorganiccarbon may also imaac-

the values of distributioncaefficient_throughaqueouscomplexationreac-

tions. The caml31exationof inorganicand radioactiveconstituentswit,q

4.Z (



]AOL_. Sumary of Distribution Coefficient Values Used tn H£PASfor Inor9anic Constituents

· (a)

i_ _il_,_ _Lq.x. o_ _ tTPX __IPX= IP - Tjx .__sox = ' ,___I9.T__=IQ- ]o_ __t__!_

A£ZZS Act Inlum-JiS 1OO.0 ZSO.O J,OO0.O iZ8.O 538.0 4,600.0 ].O i.O 6.0
AClll kctlnl,I- ill IO0.O ]50.O l,OOO.O 228.0 5_8.0 ;%600.0 $.O 6.0 6.0
7¢2_l)_ ilusll_ll 351.0 ]$J.O 351.0 ]5, ]O0.O 3So'tOO.0 ]S,30O.O 1,96O.8 3,980.0 44,6O0.O _
kt42(I k,,er lc I,,-Z( I 8.2 20.0 IOO.O 82.0 200.0 I,OQO.O O2.0 200.0 I,OOO.O
AMZ42 Afar Icl,,a- 242 8.Z 20.O IOO.O 82.0 ZOO.O I,OOO.O &Z.§ 2OO.O 1,OO0.O
AH24L2H Amerlc IL*t- Z(_ I.J ZO.O I00.0 B2.0 ZO0.O 1,000.0 82.0 200.0 I,OO0.O
Ai4245 A,,er lc J_-245 8.2 20.0 IO0.O 02.O 2OO.0 I,OOO.O 02.0 200.0 I,OOO.O
1440]60 i,I Ia,_y O.O 1.O .1.0 2.0 6.0 15.9 _P.O 5.0 15.9

-Ti I25 i_'i'l f_- 12_ O.O I .O 1.0 a.O 6.O 15.g Z.O 5 .O 15.9
l_4Oid_a A4'senlc O.& 2.0 2.O S._ 19.4 19.4 S.O& 19.2 2I.S

i_2_ 2_A_ AsbosloJ ICroc) I.IT_._$ I.fS I.fS I.fS 1.f5 I.fS 1.f5 l.fS
;440_9J Jsfl-k SJG,O 2,1_0.0 16,OOO.0 S1iG,O._Z:aOO.O 16,OO0,0 s].o 2so.o t:,_ao
71,¢o417 J,r¥illm 7.0 140.0 6O0.0 70.0 1,400.O a,ooo.o 1.0 140,0 _ oo_.o
ail ier¥11 h,_-7- 1.0 I(O.O f_O.O 70.0 1,400.0 a,OQO.O 1.0 1_0.0 f_O.O
I]0Jg_,_ J.dlala IAi #a Jail) 0.0 0.0 0.0 O.0 A.0 0.0 0.0 O.O O.G
;4;.4211 Jo(m-, G. Ig 1.] 1.3 0.1g 1.3 1.3 0.19 I.J I.J
144_J0 ca,isl,_ 1.0 40.9 )o0.0 ),.9 _25.0 567.0 ).G &a.g 1oo.0 _
-)17_ 4_ c-_[_l-,m #ypochiorl_ 0.0 O.0 O.0 0.0 0.0 O.0 0.0 O.O 0.0
I$057_4 Calchm OAlde 70.0 1,4OO.O 8,OOO.0 70.0 1,4OO.0 8,O00.0 1.O 140.0 MO.O

_._ c14 Cart_- 1¢ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.O
Cl_.[al 0 Cca-,nl Pudlt I.[S 1.f$ LES I.f$ I.IFS 1.f5 J.l_5 1.f$ J.t:S
Ctl/_l Ca¢lua-I_i )OQ.O 250.0 2,OOO.0 226.O 538.0 /%600.0 J.§ 6.O 6.0
Cf 14/_ Ca;I,I- 144 100.0 250.0 2,OOO.0 228.0 538.0 4,6O0.0 3.0 6.O 6.0
CSl$4 C, I,*,- IJ_ 51 .O 249.O 210.0 51.O 249.0 2r0.0 IO.O 2_.9 21.O
CSI_S Ccll,r I$S 51.O 249.0 270.0 51.0 249.0 210.0 I0.O 24.9 21.O
CSl$1 Ceil,u- Ilrm 51.O 249.0 220.O 51.O Z_9.O ZlO.O IO.O z4.9 21.o
II15o_ Chld_fllie (Al Ma hll) 0.0 0.0 0.0 O.0 0.O 0.0 0.0 0.0 0.O
ClI-III Clsro_al,a Ill 10.O 10.0 79.0 160,0 565.0 ]:6o0.0 10.0 i0.0 _0,_ ..

4_ chro_lut Vt t.O $.0 1.9 16.8 5A.$ 360.0 I.O I.O _.g

C_---_-L_--Tt 1.94 Lit lO0.O 1.94 a.ll 200.0 0.2 0.9 0.2col._il-5_ 1.9_ a.il 200.0 1.94L 8.Ol 200.0 o.2 0.9 0.2
C_60 Cobalt-60 1.94 0.81 200.0 1.94 0.OI 200.0 G.Z 0.9 O.Z

144osoa c?j_L_r 4.19 9.2 31.6 41.9 92.2 3J6.O 4.lg 9.2 )1.6 /
Cl_2t.2 Cur[um-2_ 0._t 20.0 100.0 82.0 200.0 1,000.0 02.0 200.0 1,000.0
co4Z4J c_1,--241 8.2 20.0 IO0.O 82.0 200.0 1,000.O O2.O 200.0 1,oo0.o
£H244 Curl,,-245 6.2 20.0 IO0.0 02.0 200.O 1,000.0 02.0 200.O 1,OO0.O
cJ_2_S curl,,_-24S 8.Z 20.0 IO0.0 az.o 200.0 1,oo0.o oz.o 200.0 i,ooo.o
tulS2 fmopl,i- 152 1oo.0 250.0 2,00o.0 228.0 538.0 4,600.0 3.0 6.0 6.O
tut5_, tusopl,v lSl 1o0.0 150.0 2,000.0 221.0 530.0 Io6o0.o 1.o 6.o 6.0
tUIS$ [ur_lpim- IS$ IOO.0 250.O 2,O00.0 220.0 538.0 4,6OO.O ].O 6.0 6.0
771524I_, IIouri_h 0.O 0.O O.O O.O O.O 0.O 0.0 0.0 0.0
id_9193 li),dr_,,icfi Iluo(ld- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1129 Iodlfw- IZ9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



(c,ntd)

1141 I_IIM- lit O.O O.0 0.O 0.0 O.O O.O 0.0 O.O O.O
I lis IhllM' 11S 0.0 0.O 0.O 0.0 O.O 0.O O.O 0.4 O.O
ISLiaTID Iron I.S 1.5 J.S 15.0 lS.O 15.0 tO.a IO.O IJ.0
IClflS I[rVpim-lS O.O 0.0 O.O O.O 0.O O.O 0.0 0.0 O.0
14J_21 te_l 254.0 59r.0 JtiJO.0 2J(.0 s,.o 1,_o.o 1o.o io.o 12.1
liIIJL& tt_--_i-o_ I dm 254.0 $91.0 1,830.0 215.0 591.0 i,fi!0.O iO.O IO.G 12.1
fl2lli lekl-210 ]S(.O $gl.O I,filO.0 2J5.0 Sg/.O I,iil0.O 10.0 IO.O ll.I
Ffl21]! t,-1-212 2J4.0 sgr.o l,LIo.o 2J4.0 591.0 1,810.O 10.O 18.0 12.1
1S10642 tlihh.s iydro- ide e.O 0.2 O.& O.G 0.2 a.I O.O O.O O.O
14415Ill illhlua Ion 0.0 G._P 0.8 0.0 0.2 0.8 0.0 0.0 dl.O
1ill'SOl Haines lure 1.O 150.0 flO0.O 10.0 If(OO.0 fJfOO0.O 1.O 140.O IIOO.O
/(l_6s H,_V_eso 16.1 25.i 36.0 16.5 21,$ i6.e 1.1 2.5 &.O
K#$4 #M_knfie-54 16.S 2S.J 36.9 16.S - 2S.$ 36.9 I,S Z.S 4.0
]r(J_;6 Horcu(y ]JZ2.0 SBO.O $,2SO.ll ]J22.0 tifiO.O S,2il0.0 )lO.O 60.0 SOO.O
11,)99al #Glyldc_ O.O A.O 0.O (O.O 120.0 2aO.O 100.O 300.0 _OO.O
llt2$1 ieplunlu-- 251 _. 0 $.0 3.0 3.0 3.0 ].O J.O 3.O J.O
7440020 lil_kel 1.22 S.il& 6S.O 12.2 58.6 650.0 1.2 S.fkS 61,0 __
il56 #-[_-56 1.22 S.f_ 6S.0 82.2 Si.dS 6S0.G 1.2 S.f_ 65.0
Mi61 licker-is t.2Z S.l_ 6S.G 12.Z 58.6 650.0 1.2 S.M 6S.0
#i9_4 lld_lm'gJN S.O lOO.O 10.0 SO.O 100.0 IOO.O $O.O JOO.O JOO.O

, k895 #l_lu, _S S.O IOO.O 10.0 $o.O 1oo.0 IOO.O SO.O IOO.O IOO.O
1419155& ill;ill O.O O.O O,0 O,O O.O O.O O.O O.O §.O
1691512 iillf I_ A&ld O.O O.O O.O O.0 0.0 O.O O.O O.O O.O
10102¢¢0 illrqM Olemldo O.O O.O O.O O.0 O.O O.O O.O O.O O.O
fDIOI t&i iadlum- JO/ 0.4 4.0 4O.O 0.¢ ¢.0 40.0 O.( 4.O i9.]1
t_fllil tJpl; lihr I.i$ I.l$ I.il, I.fS I.f$ t.fS I.f$ I.fS I.f$
_0154_ fhoi_hJle IM S.O 3.0 $.0 $O,O 50.0 $O.O IOQ.G i_O.l iOO.O
_$2 _JbOI_iOFLJ8' S_ S,0 S.O S.O S0.0 50.0 58.0 JOQ.O IOQ.O IOO.O
IPU2I& flulbrd_m-_li& JO.O lO.O 14.a IO.G IOG,O 250.0 IL.O 4.0 41.0
tuiJg flul_dd,m-2J0 lO.0 10.0 14.0 II).O 100.O 2SO.O 4.0 4.0 4l.O
tu250 tlul_lum-2(O 10.0 1O.O 14.0 10.0 100.0 250.0 4.0 ¢.O ¢1.0
fu_41 tlul_d,.-251 JO.O 10.0 14.0 10.0 100.0 250.0 4.0 4.0 (J.O
fo2lO tolonl,,i-_lO S.9 14.9 14.9 S.0 14.9 1&.9 5.91 14.9 14.9
iiJO$6j folios I_,l Ilvd_omlde O.li 6.2 O.dl O.O 0.2 O.8 O.O O.O O.O
1551501 folliiliii IM O.0 0.2 0.fl 0.0 0.2 0.8 O.O 0.0 O.0
_(0 tolisslum-SO 0.O 0.2 0.fl 0.0 0.2 O.fl O.O O.O O.O
fi2Jl f_ol&Cl lnim-2Jl O.O 5.0 50.0 i).O 50.0 50_.0 O.O S.O 50.0
fA2JI Fret Icl Jilhm-2J$ O.O S.O 50.G O.O SO.O 5OO.O O.O S.O $O.O
IA221 Itdlut-_21 24.1 IGG.O 124.0 24.3 100.0 124.O 2.4] IOO.O 12.4
1i225 ll-cllu.-_lS 24.i JOO.o IZ(.O 24.3 IOQ.O 124.6 2.4J IOO.o 124.0
AA2Z& I_dlu_-226 24.1 100.0 125.O 24.1 100.0 125.0 2.4J IOO.A IZ.4
fiUlDJ Ilulh_lL_- IOJ 21.0 50.0 SO.O 2/5.0 $$1.0 690.0 26.0 26.0 26.0
iul_ luih-d,,i- IO6 21.0 50.0 50.0 214.0 3SI.0 690.0 26.0 2&.O 26.0



]OLt ,,I,, (contd)

_ _ !_ge e_ SoJI (:_rmHl!ofi I')

SillS1 Ikudr I,u- Iii IOO.O 2SG.O 2,000.0 _8.0 S$&.O ¢,_)O.O ].O 6.0 6.0
; 102¢9Z lei ¢filul S.t 1&.9 IL9 S.9t I_ .9 _4.9 1.91 1_.9 1&.9
$1;9 $e_1:;9 5.9 14.9 I_.G $.91 i¢.9 14.9 5.91 IL9 IL0
61i14920 lit i Ic,l(J Ion ].0 Z.O Z.0 S.G 5.0 $.0 4.0 4.0 4.0
7_¢O_Z& Ill,r O.& &.o 4a.o o._ Lo 4a.o e._ La _G__
iJ14)712 $ocll-_ Ill, omI do O.G O.] G.8 O.O O.Z O.I 8.0 0.8 O.O
;A4;1_S $odiLia Ion O.O 8.Z O.A 0.O 0.2 O.I 8.0 0.8 O.O
IdA_Z Sodlul- 22 O.0 O.2 O.I 0.O O.Z O.I O.O 0.0 O.O
TCK16&S_ St_nl h-' Iod_ 2&.1 TO0.O I_&.0 _&,] 100.Il I]_.8 Z.$_ IOO.O IZ.¢
IIA9 lllonl iL_i' 1_ ]&.l IOO.G IZl.O 2_.$ 1OO.O I2&.O i.iJ 100.O IZ.&
SIgO Ill_nl ILoI'gG Z&.J 10O.O IZ¢.G _.! 10O.G 12¢.0 Z.41 IOO.O 8].4
lifiO41gll Sullile 0.0 O.G O.O O.O G.O O.O 0.0 0.0 O.O
7_9)g iull,r IG A_ld O.O G.O O.G O.O 0.0 O.O O.O O.O 0.0
SiS Sul_hu( -iS O.i 0.O 0.O O.O O.O O.O O.O O.O O.O
I[g_) lld_n_l I._-tH) l.O 20.0 ZO.O 3.0 Zl).O iO.O J.O ]O.O lO.G
_¢lOl_O Ih_lllm O.l 0.2 O.l O.O 0.2 ,,, 0.l l,O n.a i_ l
IllZ2a Ih_ _['_:_J& ¢0.0 6O.O 1OQ.A II)O.O S00.O Z,IOO.O (O.O 60.0 IOO.O
1#_29 Iho_ I,-r _O 40.0 &O.O IO0,O IOO.O SOO.O 2,100.0 40.0 60.0 IOO,O
IMiSG ll_lu_-21_ (0,0 60.0 100.0 i00.O 500.0 Z,/oO.O 40.0 &O.O IG0.O

4_ I#lJ] Iho_ I.s-25_ 40.0 JO.0 IO0.O 100.0 5OO.O z,;OO.O 4O.O 60.0 IOO.O

_fi Ill_l& Ihor I,,- ii& 4O.O 60.0 lOG.0 lOO.O 500.0 Z,TOQ.O 40.0 AO.O IOO.O
_4_GIIS lin !.S S.O S.G S.O TO.0 1O.O Z.S S.O 5.0
S,l_& lin- I_& Z.S S.O S.O S.O lO.Il 10.0 2.S S.G S.O
Ill Ir I I lui O.O O.O G.0 O.O O.O O.G I.O O.G G.O
IIS_SI_G UOilfit O.O S.G _0.6 0.O 5O.O SnO.O O.O S.§ SO.O
14¢i_11 UrI_lLm O.l) S.G SO.G O.O SO.I) SOO.O 8.0 S.O 5O.Q
u]JJ Urf_lm-JJJ O.0 S.O SO.G O.O SO.I) SOO.O O.O S.0 SO.O
U_J& Urdifill-,,-Z$4, O.O S.0 S0.O 0.0 SO.O SOO.O O.O S.O SO.O
U_$ U_MIu&- JJS _.0 S.O $O.O 0.0 50.0 $O0.O O.O S.O SO.O
u2J6 Url_luu- _16 O.0 S.O $0.0 O.0 5O.O 500.0 O.O S.O $0.0
U_JA Ui'ldll,,i- _$A O.O S.O SO.O O.O 50.0 SOO.O l).O $.0 SO.O
u_J_ Uro_rdu_-ZI_ O.O S.O SO.db O.O _O.O 500.0 O.O S.O $O.O
_¢¢o_]Z Yanadl_,_ S.O lOG.0 IO.O SO.O IO0.G Ino.a sa a t_ a !fM G
1190 lfllrlm-gO IOO.G 2'SO.O ],OGO.O 228.0 556.0 4,6GO.O J.O 6.0 6.0
lgl Itlrlun-gl IO0.O 250.0 Z,GGO.G _1211.0 S_O.O 4,600.0 l.& i.O 6.O
_6/,_s7 ll_ c,:,,Ip,_ IZ.1 l_,].o 1.460.o Iz.lr g]L9.n t &Afl, fi !_& )dlAA ?Ann

]1_-'_5 IZ.1 I¢J.6 1,460. A 12.7 939.0 1,46G.0 l.O 260.0 260.0
]#gS ]lhc_l_m S.O 50.0 100.0 $0.0 500.0 I,OO0.O SO.O SO0.0 1.000.8
]_G_]] ] Ii &utll,,_ $.0 ,SO.O 100.0 5O.O 54M.0 I,OGO._J 50.0 Soo.o I,OGO.O
IJgSH I Irco_d_;s-gJH S.O 51).0 IOO.O 50.O 5OO.O I,OOO.O SQ.Q $QO.O I,OOO.O

4,.) Soil r_q_GsilJ_ 18 Ioili uilih! p4rcc_! of ¢iiy, el'stoic lulller, Iud Iron s,d Iiimh'Mm oKyhydd'oxldcl.



orgmmic material can significantlyincreasethe motility of a given element.
(Sur__incra,ased mobilit7 would be rmflectedin a smaller distribution

caefficient.

If the migrating solution containssignificantquantitiesof organic

material, it is teton=handedthat the Kd valuesbe set to zero. This

extremely conservativeestimate accountsFor the Fact that the movementof

organic materials may be water coincident(i.e.,have a Kd of O.O}. Cam-

plexation reactions between organic amd inorganic carbon and the inorganic
·nd radioactive constituenl:_were not consideredin the distributioncoef-

ficient matrix because of t_e deart_ of publishedinformation.

The distributioncoefficientsdocumentedin this sectionshould not be

used iF:

· Distributioncoefficientshave been determinedFor that particular
waste unit or For a Facilitywhere severalwaste units have similar
characteristics,or

· Inorganic and/or radioactiveconstituentsare mixed with organ-
ically camglexedwastes (the distributioncoefficientsshouldbe
sat to zero).

If onsita ar experimentalKd values have been determined using the waste and (

- soils at the waste unit, use those lcdvaluesrather than the values suggested

- he_.

Several caveats should be mentionedr_,gar_ingthe distributioncoeffi-

cients. Conservativev_lues have been chosen For each value. If severalK_

values wer_ obtained For a given chemical/sail-typeinteraction,the most

conservative (i.e., the smallest)was usuallyselected For inclusionin the

matrix. This does nat mean that Far any specificcasa the cited Kd will

always be lower than what might actuallybe measured. The literaturecited

is nat exhaustive, and at a particularsite conditionscould be presentthat

would lead to even lower Kd values.

The values For Kd selected are representativeof commonlyoccurring

envir:nments. When data for adsorptiononto pur_ minerals and soils were

found, preference in selectionwas given to experiment_that considered

adsorl_tiononto soil material. $everllof the distributioncoefficients

¢._ (



mentioned in the sections that fallowwere originally,re_orted in the

literature as I.ancq_uiror Freundli_hcaet'ficients.The Freundlic.qand

Langmuir coefficientswere convertedto distributioncoefficientsas

described in subsection4.I. It should also be noted that all values are

described as distributioncoefficients,regardlessof the fortein which they

were originally reported. All distributioncoefficientsreported in this

document have units of ml/g.

4.1 I'H_ORYSlJP;ORTTNG_MEq'E._S

Adsorption is a process by which molecularor ionic s;eciesof a sub-

stance become cancentrmtedat the solid/solutioninterfaceas a resultof

physico-chemicalintermctionsbetweenthe adsorbingspecies and the solid

sur_face. Adsorl_tionof a solute molecule on the surface afa solid can

involve removing the solute molecule fram the solution,removingsolventfr_m

the solid suri:ace,and attachingthe solute to the surd,ace of the solid. The

material adsorbed is called the adsorbate,and the material at whose inter-

6ace adsorl:tianoccurs is called the adsorbent. Adsorptionmodels conveni-

F ently describe the adsarl_tionof solutesby solids at constant tem_ermture
{hence the label 'isotherm'}in quantitativeterms. Examplesof adsorption

models that can describe adsorl_tiononto soiid surfaces include i} a distri-

bution coefficient,Kd, Z) a (.angmuirisotherm;3} a Preundlich isotherm,

4) an ion exchangemodel; 5} a const_nt-cxpacitancesurfac_coml:lexation

model; and 6) a triple-layersurfacec_mplexationmodel. For the MEPAS

methadolocjy,only the distributioncoefficient{Kd)was used to reducethe

mobility of chemical solutes relativeto the migrmtingwater. Constant-

capacitance and triple-layersur_acmcom!_lexationmodels were developedfar

pure hydrous oxide adsorbents. Becausethe requisiteinput parametersare

very coml_lexand because the constantshave nat yet been developedfor _an7

of the c,qemic_lsand adsorbentsof interest,surfacecom_lexationmodels

were not considered in this study. Ion exchangecoefficientswere not

addressed because they are usuallydevelopedfor the macroscopicconstituents

of an aqueous system. However, aOl_licableFreundlichand t.angmuir isot,qersqs

were considered by converting the FreundIichand ).angmuircaeirficientsto

linear distributioncoefficients{)<ds).

_.7



The _ is defined as the _tio of the mass a_ adsorbed s;ecies to the

concent_ztion af CAe s_ecies remaining in solution. The _ is described by (

the following ex_rtssion:

Kd - s/c (t)

where S is the cancmnt_tion of the chemicalon the solid (per gram of

adsorbent) and C is the concentration of the chemical in solution (per

milliliter af solution). Samedata r_pr_sented in the farm of other adsorp-

tion algorithms(e.g.,Lan_muir and Frmundlich)were used after being con-

verted to a distributioncoefficient{ICd}.The Langmuir isothermhas an

advantageover the Kd for consideringa mass balance on surtrac_adsorption

sites. The Langmuir isotherm is describedby the equation

s. KcAmC/ (Z+ Kc C) (Z)

in which K,H.is the Langmuiradsorptionconstant and Am is the maximum number

at_ sites availablefor adsorption.

At law adsarbateconcentrations,the bottom term in the Langmuir isa- (

there agpPaaches 1, and the amount adsorbed is pragar_:ional to the concen-

tration of the adsarpate. Thus, at law concentrations,the Langmuirequation

approachesa linear adsorptionisothermand the term )q.Am may be equated

with tAe constant (Kd) in EquationI.

The Frmundlich isothermwas derived emgiricallyfram adsorptiondat_ for

dilute solutions. Although the Frmundlichequation is empirical,it has

came to be interprmtedas imglyingthat the energy of adsorptiondecrmases

logarithmicallyas the frzctionair sur_mcesites caver_ increases. The

FrmundIic,hisotherm is r_I_r_sentedby the equation

S - KF C t/n (3)

where KF is the Freundlichadsorptionconstant and n is an empirically

determinedconstantdependentugan the s_ecific adsarbate/adsorbentpair.

4.a t.



When n aaaroar,hes 1, the Freundlichadsorb:ionconstant (KF) is aaproximataly

equivalent ta the dis:ributiancoefficient(Kd).

4.Z _(]RPT_ONOrS_.rBUTTONV_LUE JUSTT_T.¢AT_ON

This section describes the process for determining eat.9 constituent's

equilibrium coefficient. Each constituent is described below, along with

the justification ?ar the equilibriumcoefficientsassigned to it (sumarized

in Table 4.1). The discussion refers to 'tiers' and 'cells' of a 3-by-3

matrix of Kd values far the nine passible combinationsof pH and sail type.

The tiers and cells are definedas fallows:

Tier l: pH _<5

Cell l: pH _ and soil camlaasition<I0%
Cell Z: pH _ and soil composition10-30%
Cell 3: pH _<Sand soil composition_30%

Tier Z: pH 5-9

Cell 4: pH 5-g and sail composition<10%
Cell 5: pH 5-9 and sail camgasitianI0-30%
Cell 6: pH 5-9 and sail composition2J0%

·qp_e --- _V _ --It --_

Call 7: pH l_ and sail composition<10.
Cell 8: pH _g and sail composition10-30%
Cell 9: pH _ and sail comgasition_0%

These tier and cell regresentationswill be used throughoutthe text.
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OCTANOL-WATER PARTITION COEFFICrRNT--
ISSUE PAPER

INTRODUCTION

The octanol-water partition coefficient (Kow or P) is defined as the measure of the
partitioned extent of a substance between water and octanol at equilibrium. The Mow
is determined by the ratio between the concentration of a substance in octanol divided
by the concentration in water..am Kow increases for a series of substances, solubility in
water decreases.

Kow IN THE REVISED HRS

Kow is used in two ways in the Revised Hazard Ranking System (HRS). In assigning a
value for the persistence factor to a hazardous substance, the Log Kow of the
hazardous suastance accounts for sorption tO sediments. Kow is also used in the data
hierarchy in assigning a value for the bioaccumulation potential factor to each
hazardous substance. If bioconcentration data are not available for a hazardous

substance. Log Kow data are used to assign a value for the bioaccumuiation potential
factor to organic substances.

The following table presents Log MOw values for 1.00 organic chemicais that are fre-
quently found at NPL sites. Many of the chemicals have more than one Log Mow
value. For ReVlsect HF,:_ scoring purposes, it is recommended that the highest Log
Kow value be used.

WDC484,'083.51

i ..e..



1.0G Kow VAI.UI,'.S

('l_emicul N.mc I,og Kow Reference

1,2-dichlorobcnzcne 3.38 Chiou, C.T., cl al. 1983. Pai'lilion l'quilibiia of Nonionic Organic Q)mpounds Belwe,cfi Soil Organic
Mailer and Walcr. Environ. Sci. Tcchn()l. 17:227-]1.

i ......

1,2 di('hh)l()l)cnlcnc .T.38 Ilanseh, ('. and A.J. 1.4:o. i_i;15. Melh:henl i'[,jC,L'I. Issue No. 26. Clarcmonl, CA: Pomona College.

1,2 dicilh)fL)t,cn/cnc 318 Technical I)alahasc Services, Inc. 1985. i_)g i),,w Database, New York, NY.

1,2 dichh)ri)cfhanc 1.48 Ilansch, C. and AJ. 1_(). 19'19. Snl)stiluenl ('onslanls lo[ Col'[clalion Anal_is in Chenlislly and
11ioh)gy. New Yolk, NY: Ju,hn Wiley & Son,,. pp. 3t9.

1,2 dichhll'liclh;Inc 1.48 Iiansch, C. and AJ. [.el). 11)85. Mcdcheni I'tl)iecl. Issue No. 26 Clarcm_ml, CA: P¢m;ona College..

1,2 dichh)roelhanc 1.48 Callahan, M.A., el ill. 1979. Walcr-relaled i'.'nvifonn)enlal I;alc of 129 Priorily i)ollulalllS - Viii. II.
1:.PA-44(1/4-79-(1Z911.

1,2-dichloruclhane 1.48 Technical Dalabasc Scrviccs, inc. 1985. IA)g I_,w Dalabasc, InlcwYork, NY.

I,l-dichloroclhanc 1.79 !!ansch, C. and A.J.l.eo. 19,_¢5.Mcdchcm Project. Issue No. 26. Clarcmonl, CA: Pomona Cc)liege.

I,I diehh)tl)clhanc 1.79 Technical Database Sciviccs, Inc. 1985. 1.4)gi' w l)alabase, New Yolk, NY.

I,I dichh)r()clhyicnc 1.48 Callahan, M.A., et al. 1979. Waler-iclalcd i'.'nvironmenlal Fait of 129 Priorily Pollulanls - Vol. !1.
[:.PA-44ii/4-79-1)ZgB.

I,I dichlori)clhylcliC 213 ilansch, C. and A.J.i.eo. 1985. Mcdchen) Pti)joel. Issue No. 26. Claremonl, CA: Ponlona College.
/il , ,

I,l-(lichh)ri)clhylcnc 21] Technical Dalabase Services, Inc. 198S. !_)g I', w Dalabase, New York, NY.

1,2-dichloioclhyicltc, el:, 1._ 'l'echnica! Dal:q)asc Services, Inc. 1985. i.og !' w I)alabase, New York, NY.

1,2 dichhli(iclhylcnc, Il;ins I 48 Callahan, M.A., ct al. 1979. Walct-fclalcd i'.'nvifonnlcnlal IZalc of 129 Priority I)olh)lanls - Vol. II.
['.'PA-44()/4-79-11291k

1,2-dichh)ropropanc 2.28 Callahan, M.A., cl al. 1979. WalcHclalcd ['.'nvironmenlal [:ale of 129 Priorily Pollutants - Vol. il.
I:.PA-441114-79-1)29B,

1,2-dichh)fi)l)l()l),me 21X) Ilansch, C, and A.J.i.eo. 1979. Subslilucnl (_)nslanls fi)r Correlation Analysis in Chenli_lry and
Biology. New York, NY: John Wiley & Sons. pi ). 339.

1,2dichh)ropiOlianc 1.99 SRC, 1988. Syracuse Researt:h Cx)rporalion Calculaled Values.

WI){'R4K4/i _i.S I_ (conli,mcd)
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1,1,1 Irithlt)r, iclhalic 217 Callahan. M.A., cl al. 1979. Walcr-iclalcd i!llVlli)llniClllai Fale iff 129 Piil)rily P¢illulalll:, - Vol. Il.
i!!'A-441I/-t-79 (i2L)il.

I,l,l-Ilidlh)lli(-Ih;inc 2.49 Ilallsch, (:. ;lllll A.J. ix:o. Iq_. M¢(Ichclll 1'14)l¢cl. I.',,',ucN(). 26. (]ilr(_lllOlll, ('A: J)onl(lll;i ('i)llcg¢.

I.i,I Illt'hhil(Jclhall( ' 2 .ILl Tcclllli(:al I);.ll;ll);l?,C ScIViCc%, lilt:. 1()t_5. I ()t: Il,,,, I)illaliil_c, New Yiil'k, NY.

1,17 IIIthhil,iclh,luc 2.17 ('alhlhan, M.A., Cl al. 197(). Walcl-lclalcd I{livll(illnlClilal I-ale (il 129 Pli(liily Pollulalil_, - V,I. II.
I'PA-441)/4-79 112()11.

I,I,2-liichhmlclhaliC 2.(i5 SRC 1988. Syracuse Rcscaich C()rl)ilrali(m {',llculalcd Values.

I,l,2-1iidlhm) 1,2,2 IfilhlofliclhallC .t. 16 MeDuflic, Il., 198l. ESlilnaliiin ()| ()clan()l/WillCf Parlilion Coclficicnls fin Organic P¢)llulanls Ilsing
Rcversc-I'hasc III'!.C Cheml_sl)hcrc. 1(1:7.1.I'1t

1,1,2 llichh)io 1,2._).llilluort)clhanc ].16 Technical r)iilab;l_e Services, hie. 1_)_5. I,g I' ,,_.I)alahasc, New Ymk, NY.

I,I,2,2 Icliathhir()clJl_lllC 2.56 Callahan, M.A., ¢1 al. 1979 Walcl-lcliiIcd J!llViriinlllClll:lJ Fait of 129 Plhiljly J)()JJulanls - rill. II.
bPA-44(I/4- 79 (i2')il.

1.1,2,2 IclraihhJn)clhauc 2.19 I I,',nsch, C. and A.J. I_co. 1985. I_lcdchclll l'l',llccl. I.,,su¢ No. 26. Clarcml)nl, ('A: Pomona (:()llcgc.

i,1,2,2 IClliichlolL)clhilllC 2._,9 Tcchuical I);llilba_,c Services, Inc. liIES. [ llg I),,a Dlll,lha_c, New Yolk, NY.

1,2.-l-lfichh)lLfi}cJi/cnc 411.> ('himl, CT., ci al 191t_1.Parlilil)n l_(luilil)[ia ol Ni)nil)llic ()[gallic C4)nl[JOulld_, Bclwccrl Si)il Ol'gllliC/if
, Mallei _111¢1_¥alcf. l'_'nviiou S,ci. 'l'cLhn()l. 17:227-11.

1.2.-1 lli,.'hhilLfi)Cll/t:llc 4 26 ('ailahan. M.A.. cl al. 1979 VValCi.lcl,llcd |!lB. IiolllllCnl_ll Fait ol 129 Priorily Pollulanls - V,I. il.
I-PA-441J/4-79-(I2')B.

1.2,-I Ililhhillil)clilCliL: 3.98 Ilallsch, C. illld Al. Izl). 1985. Mcdchcnl i)14)lccl. I_LIC NIl. 26. Clarcml)lll, CA: P¢illllllll {'()ll¢gc.

1,2:1 Illlhh)l,il_cll/Cllt: 412 Ilan_ch, (:. alld A J. I.co. ItlSI. Mcdchcnl i)ilijccl. I_.,,uc Nil. 19. (-'lillClll()lll, CA: I)Olll4)llll ('oll¢gc..

1.2.1 lilt llhJltfi_c'n/cllc .lilt Walilrill. Il., 'l';lll;l[a, IM., alid './u/il[i. lq, i'18.!) I)ClCllllillillilill ()[ [llillllil,)li CoclJiciClll t)[ I I;ih)li¢ll/Cn¢_

ill I Icl)lilliC V}/iIIcI ;llltl i-Otl(iJrlal _VillCl S_l'blt:lllS, ;IlltJ ('()llll)alis()n with Iht Scaled I)aili[Ic ¢';llcilliIli()ll.
Alia[ ('hClll. 5.1:1112-5.

1,2,4 Ilichh)l,I)cn/cuc 4.12 'l'crhiliral i)alal)a._c Services, lilt. 1_)_5. I,og I_w I)alal)asc, New York, NY.

1,2 dl[hhn_fiwll,'cm: 3 _4_ Ililll.,,¢'h, ('. illld Al. 1,4.;1). I_tl'tl. M_'dllirln I'll)ictl. h%uc Nil I_J. Clillt2111t)ill, ('Pi; i)lllllOll;.i {'lfilcgc.
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1,4 dichh)[.bcnzcnc 338 Chiou, CT., cl al. 1977. Paliilion Cocflicicnl and Bioaccumulation of Selected Organic Chemicals.
Env. Sci. and Technol. I 1(51:475-478.

I,-I dichhlf_d_cn/cnc 3.39 Chiou, C.T., el al. 1983. Pallili_m !-quilibria of Nonicmic O_ganic Cxmlpounds Bclwccn Soil Organic
Mallei and Walcr. Environ. Sci. and 'i'cchnol. 17:227-31.

1,4 dichlorol_cn/cuc 3.39 Iiunsch, C. and AJ. Iai. 1981. Mcdchcm Pr,iici. Issue No. 19. Clarcmonl, CA: Pomona (_dlcgc.

I,.ldichlo,d_cn/cnc 3.52 Ilansch, C. and AJ. !,co. 19115.ktcdc'hcm I'r,jccl. Issue No. 26. Claremonl, CA: Pomona Cxfilcge.

1,4 dichh)rol)cn/cuc 3.39 Tcchnical Dalabasc Services, Inc. 1_185. 1og I',,w l)alabasc, New York, NY.

2,.I dichlor.ldlcn,xyacclic acid 2 81 Technical Dalaba_c Services, Inc. I'J85. I.og I',,, i)alabasc, New Yolk, NY.

2,.I dichlor_qdlcn_xyaccllc acid 2.81 Chiou, C'F., cl al. 1977. I'arlilion ('ocflicicnl and !lioaccumulalion or Sclcclcd Organic Chcmicah.
lhw. Sci and Tcchnol. 11151:475-478.

2,4-dichh)r()phcnoxyacelic acid 2.81 11ansch, C. and A.J. lx:o. 191;5. Mcdchcm Pr,)cci. Issue No. 26. Clarcmonl, CA: Pomona College.

2,4 dimclhyllfilcn,I 2.5(1 Callahan, M.A., cl al. 1979. WalcHclalcd !-nvimnmcnlal Fait of 129 Priorily Pollulanls - Vol. il.
EPA-440/4-79-1129B.

2,4 dinlclhylphcmfi 2.311 i lansch, C. and AJ. i_. 19NI. Mcdchcm Pm)cci. Issue No. 19. Claremonl, CA: Pomona College.

/_ 2,4dimclhyl!_hcuol 2.311 Tcchnical Dalabasc Services, Inc. 1985. I_g P,,wDalabasc, New York, NY.
i

2,4 dinilfol_fiucnc 2.111 Callahan, M.A., cl al. 1979. Walcf-fclalcd F.nvironmcnlal Fait of 129 Pfiol'ily Pt)llulants - Vol. II.
EPA-440/4-790291L

2,4 diniltol.lucnc 1.98 ilansch, C. and AJ. !x_). 1979. Subslilucnl Conslanls for Cotrclalion Analysis in Chcmislry and
Biology. Ncw Yolk, NY: brim Wiley & Sons. pp. 339.

2,4 dinillol()hicnc 1.98 ilansch, C. and A.J. Ixal. 19_:5. Mc_!chcm Pr,)cci. Issue No. 26. Clatemonl, CA: Pomona College.

2,4 dinil[,l_fiucnc i.98 Technical Dulabasc Scl'vices, Inc. 1985. I,og P,,w i)alabasc, New Yolk, NY.

2.6-diniliololucnc i.72 SRC, 1988. Syracusc Re.sca[th C_)[l_[alion ('alculalcd Values.

2,6dinil[ol.lucnc 2.05 Callahan, M.A., ct al. 1979. Walc[-rclalcd Envi[onmcnlal Falc of 129 Pdo[ily Pollulanls - Vol. il.
EPA-440/4-790291L

Wi)C1,I.484/i 31 5I/t (conlimied)
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2,.l._ llld. hh)ll)J)hc'lllJXy,,L'lic iiL.id T IT 'l'cchni_,;al l');ll;ll);15c Scl'vh:c_,, Jric. 1')_5. I llg I',,,, I)alal)a.',c, New York, NY.

I_K.). I_IC(ILlicln i'li)jC¢:i. InSUCN,. 2ii. ('l;IfCIliiilil, (:A: P¢inliili;i ('ollcgc.'),-l,-_ llit'llll)illillll'lll)X)_l_-CliC ;iL'hi _ I_ [I_III%CITI, (_. illlll A.J, [.ci). '" "

.!. 1.5 Il il*lllt)llJl)llL:ll()l '-I _) Tcc'hlliCal [)_ll_ll)anc Sen, ices, lirlc. J!)8.% [ i)_ I),,,_ [];llllba_,c, I',icw ¥()lk, NY.

2 '{,I)-Itit'lihii,l)hcu_)l 3 72 l'cdlnical i)alabasc Sei_iccs, Illlt:. li.;_.S.J.iig Ii,,, !);ilal)asc, New Ytirk, NY.

2,4.5 IlillihlliJjihcnl)l .'Ii.II Ilanst'h, ['. ami Al. I.¢o. I')_lf Mcdchclll I'rt)F'cl. I._SilCix,hi. '_6. C'l;If¢lllOlll, ('A: Piilnl)llil ('ollcgc.

2,.I.._ Ili_'hhlli)l)licillll 3.?] TcL'hllical I):llal)a_c Sclvicc._, hic. 19_._. I i)g I',,,. I);ll;ll)a_¢, New Yolk, NY.

2.4.() liit'hhili)Jihcll(iJ 3¢)9 Ihui',ch, C. :lli4] A.J.l.co. 191'L'i. MciIi:IIclII I'i.lccl. Issue Nil. 26. CJarcfil¢llll, CA; P¢llllOllll C_)llcgc.

:),.I.i) Irit'llhllilj)hclliil ."1I)1' 'J'¢t:hllical J)alal)anc Scrvii:¢s, lilt. 198._. I.og IS,,. J)lllal'iasc, New YOlk, NY.

3,.I,5 Ilichhillilihcu(Jl 4 Ill '!'ethnical i)alal)a_c Sc_il.'¢s. Inc. ii;[5. 1 l)g I',,,_. I);,lal)asc, New YOlk, NY.

ACCll;ililhylcllC 4.07 ('allahali, M.A., 4:1al. 1979 ¥Valc[ i,:l_llt'd I!nvil-i)nlllClilal I:_ilc iii I]9 Iii'il)lily ])olhilalll,, - Viii. II.
!JPA,-441)/4-79-1)._911.

^cCUal)lhylcnc 3.74 IISI_fA 1981. Wulcr Qualil¥ Cl*ilcria i)OCUlll¢lll: fl)lynuclcar ,&romalic Ilydri)calbolls. I)1181-117
Il(i(). Wa%hin§loll, D.C.

Accual)lhcuc 392 Ilansch, C. and A.J.l.co. 198S. Mcdchcm Pi()icCl. I,,suc Ixlo. 26. Clarcmolil, CA: POlm)Ua C4.)llcgc.
/
' Accli_ll)lllcllC 3.92 ']'cchlliCal [')alabasc $cl_icc_. luc. 198f I i)g I',,, r)alabasc, New York, I',,1¥.

A4.'cll)llt,.' -i).24 Ilansch, (:. alld A.J. [.el). 198_;. ML:(It'hclli Pi(ij¢cl. Issue Nil. 26. CI.'tICIliOlil, CA: i)OlllOll[i ('olle§e.

Acclliuc -il 24 'l'cch,ic-I I')al,b;Isc Scrvicc_, hie. 1985. I.l)g I',, w Dalabase, New Y()ik, NY.

Atc*ll)J)hCllt)llC I.S () J I;l_,_,cll, J.J, Mc[lll_), J.('., Jl;lll',','_ll, _,VJ.., ;llli] Wi)od, $(i., 198(). S, rplion fr¢)lTcrlics (ii $¢i.lilllClllS ;.llli.I

I._'nerl_y IlcJalcd J_t)llul_llll_. [:.I:'A ()lll),.'l t.li)Ill I. AIIicll_, (_JCiif_iii; I I.S. [{llVili)nnlclllal J)f(ile_'lion

A_CIII-'_, j:. 1%%.

Acclill)llc. ll(lllC 1.59 Khan, A., I lassCll, J.'¥., l:lanwalrl, W.i.., Mcalin, J.C., allLI Wo,_)d_, .S.C., 1979. $O!l)liOli lift Ai:cll,)l)hcn()li¢
by SCtlilllClll% ;lllll Sliil.%. Still Sci., 121'_:2 Il'7 %11'1.

AIcliil)hcuilliC I SE ilau.sch, (:. alii] Al. I_:(I. 1')8_,. M¢(l_hcnl I)liljccl. I,,suc Nil. 26. Clarcmolll, (,A: J)l)nliilia ('i)llc!_c.

,,\l_.'l()l)ht.:lllillL: ITT Ti:4.'hlliC_ll [');ll;ll);i,,c Sel_il:¢s, lilt. iiIKS I.iIB IJ, l_,. D:II_II):ISC, Nc,,,,, Yolk, NY.
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AId[ill 3i)1 !.u, Py, & Mctcalf. 1975. Environmental Fate and Bi()dcgradabilily of Benzene Dcrivalivcs as Studied
in a Model Aquatic Ecosystem Envi[onmcntal Ilealth Penpectivc 10:26984

Aniline (I._l Iiansch, C. and A.J.i.co. 191_15.Mcdchcm Pn)jccl. Issue Nt). 26. Ciareni(ml, CA: Pomona College.

Aniline Ii(a) Technical i)alabasc Services, Inc. 19_5. l._)g I',,,,,Dal,basc, New Y,)rk, NY.

Anll,accne 445 Call:,han, M.A., ct al. 1'.)79. Watci-fclatcd F.nviltmmental I;alc of 129 Piimily Pt)llutanls - Vol. II.
1_;PA-440/.1-79 I)291J.

Amh[accnc 4.45 Iiansch, C. and A.J. tx_). 19iH. Medchem Pnljecl. Issue No. 19. Claremonl, CA: Pomona College.

Anlhraccnc 4.45 Ilansch, C. and AJ. [£o. 1985. Mcdchcm Prcqccl. Issue No. 26. Claremt)nt, CA: Pomona College.
,, i

Anthracene 4.45 Tcchnical Database Services, Inc. 1985. !x_g 1',w Dalabase, Ncw Yolk, NY.

A[ochh_r 1254 6/13 Callahan, M.A, cl al. 1979. WalcHclalcd Environmental Fait t)[ 129 Priority Pt)llulanls - Vol. II.
EPA-440/4-794)2913.

Bcn/(a)anlllraccnc 5.61 Callahan, M.A., ct al. 1979. Water-related Environmental Fale of 129 Priofily Ptfilulant5 - V_d. Il.
EPA-440/4-79 (1291L

ilcnt(ajanlhfaccnc 561 IISEPA. 1981. Water Qualily C;ilc[ia Document: Polynuclear Al'omalic Ilydnlcarbons. PBX1-117
81)6. Washiilgltm, D.C.

?t

Bcnt(a)anlhraccnc 5.664 SRC, 1988. Sy[acusc Research C_)fpt)ralhm C-alculalcd Values.

Benzene 2. I1 Kafickhoff, S.W., Blown, D.S, and Sc(itt, T.A., 1979.. Sofptitm of I [ydfophobic Pollutants on NatuTal
Sediments. Water Rcs. 13:241-8.

[Icntcnc 2.13 Chiou, C.T., ct al. 1983. Paitiiion Equiliblia td Nonionic Organic Comixmnds Bciween Soil Organic
Mallet and WatcL Envifi)n. Sci. 'l'cchntfi 17:227-31.

Bcntcnc 2.13 Iiansch, C. and A.J. Iici). 19t15. lvtcdchcm Pftljccl. Issue No. 26. Clafemonl, CA: Pomona (_filcgc.

licnzcnc 2.13 Tcchnical Dalabasc Scrvicca, Inc. 1985. IAig I',,w I)alabasc, New Ymk, NY.

Ilcilzt)(i))fiu(.aIHhcikc 6.57 Callahan, MA., cl al. 1979. Walcf-iclalcd Envift)nincntal Fate (if 129 Pl'iofily Pollulant5 - Vid. Il.
I'.'i'A-440/4-79 11291L
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Ilcnz_)(b)fiuofanlhcnc 606 tJSEPA. 1981. Water Qual. Cril. Doc.: P,Jlynuclear Atom. ilyd,)_lrbons. PB81-II7 8Ob.
Washington, D.C.

llcn/,(a)i)yfcnc 597 Ilansch, C. and A.J. 1.4:.o.19,_i5.Medchem Pfojccl. hsuc No. 26. Clarcnu)nl, CA: Pomona C4)llcgc.

ll,:(i/,tj(;.ill)y[cnc 597 Technical [)alahasc Services, Ink:. 1985. l._)g P,,wI)aiabase, New York, NY.

llcnl,J(a)l)yiL, uc 5.97 Callahan, M.A, ct al. 1979. Waler-rclalcd I:'nvironmcnlal Fait ¢)f 129 Pri(irily i'olluianl5 - Vol. II.
l_PA-441II4-79-1)ZgB.

Ilcn/.oihia/idc 2iii Ilansch, C. and AJ. !£¢i. 19111.Mcdchem Projccl. Issii¢ No. 19. Clarcmonl, CA: Pomona Cl)llegc.

Bcnz()lhiaz_dc 2.111 Technical Dalahasc Service.5, Inc. 1985. I xig PowDatabase, New York, NY.

ilcnzyl chhmdc 2.3 Ilansch, O. and A.]. 13co. 191_15.Mcdchem Project. 155ucN(). 26. Clarcmonl, CA: Pommla College.

ih(m,)uJcihanc I.I Callahan, M.A., el al. 1979. Waler*relalcd I£nvifonmcnlul Fait of 129 Priority Pollulanls - Vol. II.
[':PA-44i1/4-79 d291L

!lmmiiulclhauc 1.19 Technical Dalahasc Services, Inc. 1985. !xlg P,_, Database, New York, NY.

Ilr()m()mclhanc 1.19 Ilansch, C. and A.J.i.co. 198;5. Mcdchem Project. Issue No. 26. Clarcmonl, CA: Pomona C4)llcgc.

ihJlan()l ()88 Ilansch, C. and AJ. i.co. 19115. Mcdchcm Projccl. Issue No. 26. Clarcmonl, CA: P_)nlona C()llcgc.

!t Ihdam)l ()88 Technical Database Services, linc. 19_5. lx)g P,,w Dalabasc, New York, NY.

('allJ()ll It:lfatlllL)lidc 264 Callahan, MA., ct al. 1979. Water-related l:'nvif(mmcnlal Fate of 129 Priorily Pollulanls - Vol. !1.
EPA-440/4-79-029iI.

Caib(m lelruchh)iidc 2.73 R¢)gcr5, RD. and J.C. McFarlanc. 1981. Soroiion of Carbon Tclrachloride, Elhylcnc Dibnimide and
Trichlo,)clhylcnc in Si)ii and Clay. I£nviron. M(mil. Assess. i:155&

('ail)_m Icliachh)ildc 283 I lunsch, C. and A.J. l,co. 1979. Sub_lilucnl C, nslanls for Ci)rrclali()n Analyst5 in Chcnii_lry and
[licd_)gy. New York, NY: John Wiley & Sons. pp. 339.

Carl)on Icllachlt)[Ide 264 Chiou, C.T., ct al. 1977. Parlilion C()cfficienl and Bioaccumulalion of Selected Organic Chemicals.

!_nv. Sci. and Tcchnof i1(5):475-478.

Cad)on Iclrachh)ridc 2.83 Technical Database Scivic_, Inc. 1985. ialg P,,w Dalabasc, New York, NY.

(:'hh)i(lanc it'ch gl;.l(tc 3. t2 Ilansch, C. and A.J. I_o. 191'll. Mcdchcul !'ii,itel. hsuc No. 19. Clarcmlml, CA: I'ommla ('()ilcgc.
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('h¢.,i,ic:ll N_l,l,c I.(DffK.w Ilrfcrcslre

('hhJl(llllic-lcch. glatlc .5.54 5R(], 1988. Sylilt:ilsc id_cscill'ch ('l)rl)t)rali()n ('iilt:uliilcd Viilucs.

['hh_rd;,nc Itch. _l,,ie 2.78 (_dlahan, klA, cl al. 1979. Walcr-l-cliilcd [{nviriJllmClllal l;alc iii 129 Pri()ril¥ Pi)lhJlallls - VEil. II.
i-PA-44(1/4-79 112911.

{'llh)l'i)bClllcnc 284 I lansch, C. illld A.J. 1.c(). 1981. Mcdchcln Pl()iccl. Issue N(). 19. {,lilrcnll)nl, ('A: Pilnl()lla (',liege.

('lih)r()l)cn/cllC 2.84 ('hi()u, ('.T., cl iii. 1983. P:lrlilti()n I-(luilil)fiil i,I N4)ni(inic Organic C()mp_,uildsllclWCCli $1iil C)fgattic
Mallei i, llll Walcr. !_nvil(),k. Sci. Tct'hn(d 17:227-)11.

( 'llltsltlllt:ll/t'llc 2.8.1 ('hitsu, ('.T., cl iii. 1977. I)aili_iiul ('s)cllicicIil lind J_il)il[[lllllllllllil)li (ii Selected ()!_illiiC {'hcmiral._.

l-IIV. Sci. i, lltl 'l'cchnl)l. I1(S):.I'7S .178
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('llhJlL)IL)lln 1.97 ['hiL)l,, L':.T., cl iii. 19'77. Piiilili,n ('_)clllcicnl illld liji);lCculnJllillii)n ()[ Sclc¢lcd ()lgli,lic ('hcnlicul5.

r_llV, sci. and Tcchn_)l. 11(5):,1:15-47_.

('hh)l_)h)iln i.97 I lan_ch, G. iifid AJ. I.c(). 1985. Mcdchcln I'n,jccl. Is.sue Ni). 20. {'lateral)ill, ('A: I'_)nliill.', ('l)llcgc.
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E PA-441)/4-79-(12911.

I)iclhyl Phlhalalc 2.47 Tcclinical F)iiliibilsC Services, Inc. 1985. 141gI'w !)alab,isc, New York, NY.
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I icxachlorocyclopcnladicnc in _lhc Aqualic ['.'nvironnicnl. Chcnlosphcrc. i1:91-1111.
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I.imilalions o[ the Solubility Partition Coefficient C4)riclati.n. Environ. Sci. Tcchnol, 14;1227-9,
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1'('1V_ 3._) Weber, W.J. Jr., Voice, T.C., Pirha/aii, M, Ilunt, {i.E., and tllanoff, DM., 1983. Sorolimi GJf
11¥drophobic C_)mpound5 by Sediments, Soils, and Susptndcd St)lids-II. Sorl)cnl Evalualiml Studies.
Walcf Rca. 17:1443-52.

Pcnlachh)r_qfilcn_fi 5.86 llansch, C. and A.J. Ix:(). 1979. Subslilucnl C_)nslanls fm Cx)rrclalion Analysis ill Chcmislry and
Biology. New Yark, NY: J,hla Wilcy& Sons. pp. 339.

i'cniucllh)f_q_hcntfi 5.12 ilansch, C. and A.J. lx:o. 1985. Mcdchcm Pf,jcct. Issuc bio. 26. Clarcmonl, CA: Ptmuma Collcgc.

// Pcnlachhmq)hcnol 5.01 Technical Dalabaac Services, Inc. 1985. l.x)g P,w..... Database, New York. NY.

Phcnanthrcnc 4 46 Callahan, M.A., cl al. 1979. Walcr-rclaicd Environmtnlal Fate of 129 Priofily Pollulanls - Vt)l. Il.
EPA*44fl/4-79-(}2911.

Phcnanlhtcnc 4.46 Technical Database Services, inc. 1985. Ix)g P.w Dalabase, blew York, NY.

Phcnanlhrcnc 446 !lansch, C. and A.J. !_o. 1985. Mtdchem Projccl. issue No. 26. Claremonl, CA: P_)mona Cxdlege.

I'hcmfi 1.48 Technical !)alabasc Scrvicaea, inc. 1985. ix)g P,,w Dalahasc, New York, NY.

Phcn4fi i.46 ilansch, C. and AJ. 1.co. 1979. Subslilucnl C_mslanis for Corrclalion Analysis in Chemistry and
Biology. New Ymk, NY: Jtlhn Wiley & Smls. pp. 339.

l'hcmfi 1.46 Ilansch, C. and A.J. laD. 1985. Mcdchcm P,)jcct. lssuc No. 26. Clattmonl, CA: Ptlmona (_)llcgc.

Wi )( 'It,41",4/I3 I.51/ I1 (conlllmed)
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Chcmlcal Name I_ Ko,. Reference

T, lucnc 269 Callahan, M.A., et al. 1979. Waler-relal_ Environmental Fate of 129 Pliorily Pollutants - Vol. Ii.
EPA-440/4-79-029B.

T_lucne 2.69 Technical Database Services, lac. 1985. !.og P,,,, Database, New York, NY.

T4Jl,cnc 273 Ilansch, C. and A.J. la). 19_;I. Mcdchem Pr.jecc Issue No. 19. Clarcmonl, CA: Pt)mona C_fllcgc.

'l',lucnc 2.69 Chiou, C.T., ct al. 1977. Parlilion C(_cfficienl and Bioaccumulation of Selected Organic Chemicals.
i'.'nv. Sci. and Techm)l. 11(5):475-478.

T, hJcnc 2.73 Iiansch, C. and A.J. 1.co. 19_;5. Mcdchcm Projccl. Issue N(L 26. Clarcmf)nl, CA: Pomona ('ollcgc.

'l'(_xaphcnc 4.82 SRC, 1988. Syracuse Research C()rporali(m Calculated Values.

Tuxal)hcnc 3.3 Callahan, M.A., ct al. 1979. Walcr-rclalcd i?nviiemnlcnlal Fale of 129 Pfimily !'ollulanls - Vol. Il.
EPA-44fi/4-79-029B.

Tribromomcthanc 2.3 Callahan, M.A., ct al. 1979. Waler-rclaled Envimnmenlal Fale of 129 Priority Pollulanls - Vol. II.
EPA.440/4-79-029B.

Tlibmmomclhanc 2.39 Wang, Ming. 1987. IIRS Issue Analysis: Allernalives Melhods Ior Ranking thc Persislencc of
t lazardous Subslanccs in DAilJking Water. Mci.can, Virginia. The MITRE Corporation.

Tfibromomclhanc 2.37 SRC, 1988. Syracuse Research Corporation Calculated Values.

// TficlfitJfoclhylcnc 2.29 r,gcrs, ILl). and J.C. McFarlanc. 1981. Sorl)tion of Carbtm Tctrachlofidc, Elhylcnc Dibmmidc and
Trichlmoelhylcne in Soil and Clay. Environ. Moral. Assess. i:155-8.

'l'ficlil(),)clhylcnc 242 Ilansch, C. and AJ. !_(). 1985. Mcdchcm Pf()ject. Issue No. 26. Claremonl, CA: Pomona College.

'F[ichl_)mclhylcnc 2.29 Technical Database Services, linc. 1985. Ix)g Pow Database, New York, NY.

Tlichloroclhylcnc 229 Callahan, M.A., ct al. 1979. Waler-rclatcd [':nvironmenlal Fate of 129 Priority Pollutants - Vol. I1.
EPA-44il/4-79-1129B.

T[ichh)rt)fiu(n_mcthanc 2.53 Tcchnical Database Services, linc. 1985. l.s)g P,,,,, Database, New York, NY.

Tlichl_nufimnt_mclhanc 2.53 Ilansch, C. and A.J.i.e.o. 191_;5.Medchem Project. Issue No. 26. Claremont, CA: Pomona C_)llege.
, , ,, ,

'l'[iclhan,laminc -I.50 Ilansch, C. and A.J. 1.co. 19_;i. M'cdchem Project. Issue No. 19. Clarcmont, CA: Pomona College.

'l'linilrol.l.cl_C 1.60 Technical Database Services, Inc. 1985. IA_g P,,w Dalabase, New Ymk, NY.

WI')('R 484/131 ._I / I fi (continued)
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(:hclni('ill NlllllC JA)gK,,. Ilefcrencc

Vinyl ('ilh)[hlc I) hO Callahan, M.A., cl al. 1979. Walcr-rclalcd I:nvir,)nmcnlal Fait of 129 Pri(Jrily P(Jllulanl5 - Vol. II.
EPA-441I/.I-79-1)Z()B.

Villyl ('hl()lidc I.Ih SRC. IgXX. Syracuse Rcscaich Ci)[j)(irali()n ('alculalcd Values.

Iii Xylcnc 3.20 Technical Dalat)asc Services, Inc. 19N5. I.o§ P,,,vJ)alabasc, New York, NY.

m Xylcnc 3.21) Ilansch, C. and A.J.J.c(i. 1981. Mcdchcm Pn)lCCl. hsuc No. 19. Clarcm(ml, CA: P(im(ina C_)llcgc.

Ili-X)'JcIIC .1.2J1 I lansch, ('. and A.J.i.c(i. I(.)X5. Mcdchcm Pn)jccl. Issue No. 26. ClalclliOlll, CA: Poilt(lila College.

()-Xylcnc .t.12 Ilansch, C. and A.J. J,c(i. 1979. Suh_lilucfil C(lllSlalllS Gl[ Corrclalioil Ailalysi5 in CJlCillJSl/_ and
Iii(dogy. New Yolk. NY: Jtlhll Wiley & Si)ns. pp. 330.

Il XyJcllC, 3.J2 ilall.%ch, C.. and A.J. I_(). 1(185. Mc(ichcm I'ft)jccl. lsMic No. 26. Ciarclil(ml, CA: Ptiillllila ('()llcgc.
=,.

()-Xyicnc 2.77 Technical Dalahasc Scl'vices, hie. 1985. i.t)g I),,,v!)atahasc, New Yt)[k, NY.

I)-Xylcne 3.15 tlansch, C.-and A.J. Leo. 1985. Mcdchcm Projecl. hsuc N(). 26. Clarcmonl, CA: P(im(ma College.i i

I)-Xylcnc 3.15 !iansch, C. and A.J. !.,co. 197_J,.Sub%lilucnl Conslanls for Corrcialion Analysis in Chemistry and
Biology. New York, NY: John Wiley & Sons. pp. 339.

p-Xylcnc 3.15 Technical Dalahasc Services, Inc. 1985. i.og P.w !)alabasc, Ncw Yolk, NY.

/,
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_',_lW,,,?_ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
_ _ REGION IX
"_ _._- 75 Hawthorne Street

_ San Francisco, CA 94105.3901
% April2, 1993

Subject: Reaion IX Preliminary Remediation Goals (PRGs)
Second Ouarter _993

From: Stanford J. Smucker, Ph.D.
Regional Toxicologist (H-9-3)

To: PRG Table Mailing List

Preliminary remediation goals (PRGs) are health-based
concentrations in environmental media, air, soil, and water. They
can be used for risk screening purposes, as possible triggers for
action or further investigation at CERCLA/RCRA sites, and as
starting points for determining site-specific cleanup goals,
whenever appropriate. PRGs combine updated EPA toxicity values
with conservative (health-protective) exposure assumptions to
estimate contaminant levels in environmental media which correspond
to a lifetime cancer risk of 10 .6 risk and/or a hazard index of 1
for noncancer concerns.

PRGs are based on human-health effects from direct contact

with the environmental media. For groundwater and soils, the
predominant route of exposure for most contaminants is considered
to be _ _:-=.._ ....., in accordance with Risk Assessment Guidance 57r
Superfund - Part B (EPA, 1991). For volatile organic chemicals
(VOCs), both ingestion and inhalation routes are factored into the
PRG equation. Children were evaluated separately when calculating
PRGs for residential soils due to the disproporticnately gran_ =-
daily intake during this period (ages I thru 6). In all cases,
standard "defaults" for reasonable maximum exposures (RME) were
assumed (RAGS Supplemental Guidance; OSWER Directive 9285.6-03).

In general, PRGs are based on ingestion assumptions that
should be sufficiently conservative (health-protective) to assure
that this route is the predominate route of exposure, when compared
with other routes such as dermal contact or inhalation. However,
in some cases, acute irritation, sensitization reactions, and/or
cancer concerns associated with dermal contact may need to be
considered. For sites with siqnificant dust emissions, the PRG for
soils may not be sufficiently protective for respirable, airborne
dusts (e.g. chromium-laden dusts).

Attached is the EPA Region IX PRG Table, which is distributed
quarterly to all interested parties. This represents the first
time Region IX has distributed a list of PRGs and the Table may
contain errors. It is advisable to consult with a toxicologist
before relying heavily on any n,mher in the Table. Region IX
gratefully acknowledges the contributions of Roy Smith (Region III,
Senior Toxicologist) for his input in preparing the Tables.

Pnmed on Rec'3cled Paper



DIBC_IM_

PROs focus on dominant t_oeure pathways and do not consider all
e_osure pathways t_ically interfered at sites (_hibit 1-1).
Preliminary remediation goals do not consider _pact to gro_dwater
or address ecological concerns. PROs are not intended as a
s_stitute for EPA _idancl for preparing RZ/FB baseline risk
assessment or sitting site-specific cleanup levels.

RF_DINO THE PRO TABLE

General Considerations:

The PRO Table can be used for general risk screening purposes
for residents and workers. Separate cancer and noncancer PROs were
calculated based on a lifetime cancer risk of 10 .6 risk and a
noncancer hazard index of 1. The PRG Table presents the lower of
the two values.

Note that the higher the PRG in air, soil, and water, the
lower the associated chemical toxicity. For some relatively
nontoxic chemicals, health-based PRGs in soil were extremely high.
As a result, a maximum cap (indicated by "max") was fixed at 10
percent (or 100,000 mg/kg) in soil. Above this level, it is
debatable whether the matrix can be considered soil, so the maximum
PRG is fixed at 10 percent in soils.

Toxicity Values=

EPA toxicity values, known as acceptable reference doses (RfD)
and carcinogenic slope factors (SF) were obtained from IRIS through
December 1992, HEAST through July 1992, and OHEA-Cincinnati. _P._
Region IX gratefully acknowledges Roy Smith (Region III Senior
Toxicologist) for providing updated information on nearly 600
chemicals in his Risk-Based Concentration Tables.

The priority among sources of toxicological constants used are
as follows: (1) IRIS (indicated by "i"), (2) HEAST ("h"), (3)
ECAO-Cincinnati ("e"), (4) withdrawn from IRIS ("x"), (5) withdrawn
from HEAST ("x"). For polynuclear aromatic hydrocarbons, a
toxicity equivalency factor ("t") was applied (ECAO-Cincinnati).

Route-to-route extapolations ("r') were frequently used when
there were no toxicity values available for a given route. Oral
cancer slope factors (oSF) and reference doses (oRfD) were used for
both oral and inhaled exposures for organic compounds lacking
inhalation values. Inhaled slope factors (iSF) and reference doses
(iRfD) were used for both inhaled and oral exposures for organic
compounds lacking oral values.



Volatile Chemicals in 8oil and Water:

For volatile chemicals, a volatilization factor or constant
was incorporated into the PRG equations for soil and water.
Volatile organic chemicals (VOCs) are indicated by "1" in the PRG
Table and are defined as those chemicals having a Henry's Law
constant greater than 10 .5 (atm-m3/mol) and a molecular weight less
than 200 g/mole).

For tap water, an upperbound volatilization constant (K) is
used that is based on all uses of household water (e.g showering,
laundering, dish washing). Certain assumptions were made. For
example, it is assumed that the volume of water used in a residence
for a family of four is 720 L/day, the volume of the dwelling is
150,000 L and the air exchange rate is 0.25 m3/hour. Furthermore,
it is assumed that the average transfer efficiency weighted by
water use is 50 percent (i.e., half of the concentration of each
chemical in water will be transfered into air by all water uses
[the range extends from 30% for toilets to 90% for dishwashers]).

Volatilization factors for soils (VF) are chemical specific.
A surrogate VF for contaminants in soil was required for some
chemicals that lacked physicochemical information. In these cases,
a proxy chemical of similar structure was used that may over- or
under-estimate the PRG for soils.

The basic principle of the VF model is applicable only if the
soil contaminant concentration is at or below s_i! saturation. If

the PRG calculated using VF was greau== _,an _ne calculated soil
saturation ("sat"), the PRG was set equal to "sat" in accordance
with Risk Assessment Guidance for Superfund - Part B (EPA, 1991).



_" TYPICAL EXPOSURE PXTHWXYfJ BY MEDIUM
FOR RESIDENTIAL AND INDUSTRIAL LAND USES °

EXPOSURE PATHWAYS, ASSUMING:

MEDIUM RESIDENTIAL LAND USE INDUSTRIAL LAND USE

Ground Water lngeltl_ fr_ Ingestion from
_lnking drinking

X_h&l&tl_ of Inhalation of
_l&tilel volatiles

Dermal absorption Dermal absorption
from bathing

Surface Water Ingestion fr_ Ingestion from
dxinking drinking

Inhalation of Inhalation of
.vol&tiles volatiles

Dermal absorption Dermal absorption
from bathing

Ingestion during
swimming

Ingestion of
ii contaminatedfish i

Soil Inqestion Ingestion

Inhalation of Tnhalation of

particulates particulates

Inhalation of Inhalation of
volatiles volatiles

Exposure to ground Exposure to ground
water contaminated water contaminated

by soil leachate by soil leachate

Ingestion via plant Inhalation of
uptake particulates from

trucks and heavy
equipment

Dermal absorption
from gardening

Footnote:

aF_.xp_ufe _thwnys considered m the PRG calcu_tions are m_t_ m bold p_



EXPOSURE ASSUMPTION8

Parameter Definition (units) _]t

CSF o Cancer slope factor oral (mg/kg-d) '1 --

CSF i Cancer slope factor inhaled (mg/kg-d) '1 --

RfD o Reference dose oral (mg/kg-d) --

RfD i Reference dose inhaled (mg/kg-d) --

TR Target cancer risk 10 .6

THQ Target hazard quotient 1

BW a Body weight, adult (kg) 70

BW c Body weight, child (kg) 15

AT Averaging time (years of life) 70a

IR a Air breathed (m3/day) 20

IR w Drinking water ingestion (L/day) 2

IRS a Soil ingestion - adult resident (mg/day) 100

IRS c soil ingestion - resident age 1-6, (mg/day) 200

IRS o Soil ingestion - occupational (mg/day) 50

EFr Exposure frequency - residential (d/y) 350

EF 0 Exposure frequency - occupational (d/y) 250

EDr Exposure duration - residential (years) 30, 6b

ED o Exposure duration - occupational (years) 25

K Volatilization factor for water (unitless) 0 . 5

(Andelman 1990)

Footnote:

aseventy y_arsis the averagingtime for ear_nogens.For noncaronogcns,the averagingtime is _t equal to the exposureduration
T= ED).

ur: duration for adult t_sidents is assumed to be 30 yeats and for child residents is assumed to be 6 ye.ars (age 1 thru 6).



DRAI:T PRG EQUATIONS

1. Residential Soil

a. Carcinogens:

C (rog/kg)= TRxBWaxATx36 5d/y

EFrxED x[(IRSaxCSFo) + ( IR,xCSFi )]
106rog/kg VF

b. Non-carcinogens:

(1) Child

C (rog/kg)- THQxRfD=xBW=xEDrx36 5d/y
IRS=

EFrxED rx
106mg/kg

(2) Adult (for volatiles only)

C (rog,]:g - THQxBWaXEDrX3 65 d/y
. IRS_ 1 IR..

EFrXEDrX[ (--_ x ") + ( -RfDo o' g/kg J

2. Industrial Soil

a. Carcinogens

C (rog/kg)- TRxBWaxATx36 5d/y

EFoxED=x [( IRSoxCSFo )+ ( IR,xCSFi ) ]
106mg/kg VF

b. Non-carcinogens

C (mg/kg) - THQxmWaxEDox3 65 d/y

EFJ(EDj_ [(I x IRSo , 1 IR.
RfDo lO_mg/kg ) +_ R--f_ix_ )]



3. Drinking water

a. Carcinogens

C( ug/ L) - TRxBWaxATx36 5d/yx103ug/mg
EFrXEDrX[ (IRwXCSF o)* (KXIRaxCSF l)]

b. Non-carcinogens

C(ug/L) - THQXBWaXEDrX3 6 5d/ yxl O3ug/mg
IR v KxIR a

EFrXEDrX[ (R_o ) + ( RfSi )]

4. Air

a. Carcinogens

C (ug/m 3)- TRXBWaXATX365 d/yxl 03ug/mg
EFrXEDrXIRaxCSF i

b. Non-carcinogens

C (ug/m 3) = THQxRfDiXBWaXEDrX36 5d/yx103 ug/mg
EFrXEDrXIRa



D_ r''__ BOIL-TO-AIR VOLATILIZATION FACTOR (VF)

VF(m3 /kg ) _ (LSxVxDH) x (3.14x_xT) 1/2
A ('2xD.=xP_xK a_xlO-3 kg/rog)

where:

D.ixPa

?..(p,)(l-P,)/x,.

Parameter Definition (u_its) Default

VF Volatilization factor (m3/kg) --

LS Length of side of contaminated 45

area (m)

V Windspeed in mixing zone (m/s) 2.25

DH Diffusion height (m) 2

A Area of contamination (cra2) 20,250,000

De_ Effective diffusivity (cmZ/s) D_ (Pa3'33/Ptz)

_ Air filled soil porosity P. -e_
(unitless)

Pt Total soil porosity (unitless) 1-(S/p s)

Soil moisture content 10% or 0.1

S Soil bulk density (g/om 3) 1.5

Ps True soil density or 2.65
particle density (g/om 3)

Kas Soil-air partition coefficient (H/K_) x 41
(g-soil/cm3-air) (41 is a

conversion

factor)

T Exposure interval (s) 7.9 x 108

D i Diffusivity in air (cm2/s) Chemical-specific

H Henry' s Law constant (atm-m3/mol) Chemical-specific

Kd Soil-water partition coefficient K_ x OC
(cm3/kg)

k_ Organic carbon partition Chemical-specific
coefficient (cm_kg)

OC Organic carbon content of soil 2% or 0.02

(fraction)



(K_xC_x_)+(CwxPw)+(CwxH/xP.)
C.==

Parameter Definition (units) Default

Csa, Soil saturation concentration --
(mg/kg)

Kd Soil-water partition coefficient K_ x OC
(L/kg)

Koc Organic carbon partition Chemical-specific

OC Organic carbon content of soil 2% or 0.02
(fraction)

Cw Upper limit of free moisture in S x 8m
soil (mg/L-water)

S _nl_hili_y in water oh_l-_!-_'ific
_mg/L-water)

S Soil bulk density (kg/L) 1.5

Pw Water filled soil porosity Pt - Pa

H' Henry's Law constant H x 41,where41
(unitless) is a conversion

factor

Pa Air-filled soil porosity Pt - 8B

e Soil moisture content 10% or 0.1

(kg-water/kg-soil)

Pt Total soil porosity (unitless) 1 - (S/ps)

Ps True soil density or particle 2.65
density (kg/L)



Re_ion IX Pretiminary Remadiation Goats (04/02/93)

CONTAMINANT TOXICITY VALUES PRELIMINARY REMEDIATIO# GOALS (PRGS)

oaf oRfD iSF iRfD V Residential Industriat Ambient Air Tap Water

1/(mg/kg-d) (mg/kg-d) 1/(mcj/kg-d) (mg/kg-d) 0 Soil (mg/kg) Soil (q/kg) (ug/m3) (ug/I)
C

Acephate 8.7E-03 i 4.0E-03 i 8.71E-03 r &.OE-03 r 0 2.0E+02 cm 6.6E+02 ce 9.8E-01 ca 9.8E+00 ce

Acetaldehyde 2.6E-03 r 2.6E-03 i 0 2.0E+02 nc 5.3E+03 nc 9.&E+O0 nc 9.5E+01 nc

Acetone 1.0E-01 i 1.0E-01 r 1 9.2E+03 nc 1.3E+04 nc 3.TE+02 nc Z.71E+OZ nc

,oo o ,,o,. oo,-- oo.Acetonitrile 6.0E-03 i 1.&E-O2 h 0 &.TqE+OZnc 1.2E+04 nc 5.ZE+01 nc 2.21E+OZ nc

Acetophenone 1.0E-01 i 5.7E-O6h 0 ?.8E+03 nc 1.0E+OS max 2.1E-OZ nc 3.71E+03 nc
Aciftuorfen 1.3E-02 i 1.3E-02 r 0 1.0E+03 nc 2.71E+04 nc 4.7E+01 nc &.71_+02 nc

Acrolein 2.0E-02 h 5.7E-06 i 0 1.6E+03 nc &.IE+04 nc 2.1E-02 nc ?.3E+02 nc

Acrytamide &.5E+O0 i 2.0E-04 i &.5Echo i 2.0E-04 r 0 3.8E-01 em 1.3E+00 ca 1.9E-03 ca 1.9E-OZ ca

Acrytic acid 8.0E-02 i 8.6E-05 i 0 6.3E+03 nc 1.0E+05 max 3.1E-01 nc Z.91E+03 nc

· crytonitrite 5.4E-01 i 5.71E-04 r 2.4E-01 i 5.7E-04 i 1 2.6E-01 ca &.5E-01 ca 3.6E-02 co 5.9E-02 ca
A[echtor 8.1E-OZ h 1.0E-02 i 8.0E-02 r 1.0E-02 r 0 2.1E+01 ca ?.1E+01 ce 1.1E-01 ca 1.1E+00 ce

Atar 1.5E-01 i 1.5E-01 r 0 1.2E+04 nc 1.0E+05 ma_ 5.5E+02 nc 5.5E+03 nc

Aldicarb 2.0E-04 i 2.0E-O& r 0 1.6E+01 nc &.IE+OZ nc ?.3E-01 nc ?.3E*O0 nc

Atdicarb aulfone 3.0E-04 x 3.0E-O& r 0 2.3E*01 nc 6.1E+02 nc 1.1E*00 nc 1.1E+01 nc

A(drin 1.7E+01 i 3.0E-05 i 1.71E+01 i 3.0E-05 r 0 1.0E-01 ce 3.&E-01 ca 5.0E-04 ca 5.0E-03 ce

Airy 2.5E 01 i 2.5E-01 r 0 2.0E+04 nc 1.0E+05 max 9.1E+02 nc 9.1E+03 nc

Atlyt atcohol 5.0E-O_ i 5.0E-03 r 0 3.gE+OZ nc 1.0E+04 nc 1.8E+01 nc 1.aE+OZ nc

Attyt chloride 5.0E-OZ h Z.gE-04 i 0 3.9E+0] nc 1.0E+05 mx 1.0E+O0 nc 1.BE+O] nc

Atumium 1.OE+O0 e 0 7.SE+O& nc 1.0E+05 mx 3.71_+04 nc

Atuminump_osphide 4.0E-04 i 0 3.1E*01 nc 8.2E+02 nc 1.5E*01 nc

Amdro 3.0E-04 i 3.OE-O/, r 0 2.3E+01 nc 6.1E+02 nc 1.1E+00 nc 1.1E+01 nc

ametryn 9.0E-O_ i 9.0E-03 r 0 7.0E+02 nc 1.8E+0/. nc 3.3E*01 nc 3.3E+02 nc

m-Aminophenot 7.OE-OZ h ?.OE-O2 r 0 5.5E+03 nc 1.OE+05 max 2.6E*02 nc Z.6E*03 nc

4-Aminopyridine 2.0E-05 h 2.0E-05 r 0 1.6E*00 nc &.IE+01 nc 7.3E-02 nc 7.3E-01 nc

Amitraz 2.5E-05 i 2.5E-03 r 0 2.0E+02 nc 5.1E*03 nc 9.1E+00 nc 9.1E+01 nc

Ammonia 2.9E-02 r 2.9E-02 i 1 1.0E+OZ nc 2.2E+02 ns

Ammonium sulfa,mte Z.OE-01 i 2.0E-01 r 0 1.6E,04 nc 1.0E+05 max ?.3E*OZ nc 7.3E+03 nc

Aniline 5.7E-03 i 2.9E-04 r 5.7E-03 r 2.9E-04 i 0 2.3E+01 nc 5.9E+02 nc 1.0E+O0 nc 1.1E+01 nc

Antimony and compounds 4.0E-04 i 0 3.1E+01 nc 8.ZE+02 nc 1.5E+01 nc

Antimonypentoxide 5.0E-O_ h 0 3.9E+01 nc 1.0E+03 nc 1.8E+01 nc

Antimony potassium tartrate 9.0E-(/_ h 0 ?.OE*01 nc 1.8E*03 nc 3.3E+01 nc

Key to F',,_tn,_tes: i-IRIS h=HEAST e=ECAO x=glTHDRAUN r-ROUTE-TO-ROUTE t:: _(ICi*[Y EQUIVALENCE ca=CANCER nc=NONCANCERset=SOIL SATURATION max=MAXIMUMLIMIT



Region IX Preliminary Remediation Goats (04/02/93)

CONTAMINANT TOXICITY VA[U[_ PRELIMINARY REHEDIAT!ON GOALS (PRGS)

oSF c_fO tSf iRfO V Residential Industrial Ambient Air Tap Water

1/(ag/kg-d) (mg/k?-d) l/(_/ku_d) (ag/kg-d) 0 SoJ I (fog/kg) Soi I Crag/kg) (ug/m3) (ug/{)
C

Antimony tetroxide k.OE-04 h 0 3.1E+01 nc 8.ZE+02 nc 1.5E+01 nc

Antimony trioxide 4.0E-04 h 0 3.1E+01 nc 8.ZE+02 nc 1.5E+01 nc

Apollo 1.TE-OZ i 1.3E-02 r 0 1.0E+03 nc 2._+_ nc 4._+01 nc 4._+02 nc

Arsmite _m_{ 2.5E-02 i 5.ff-02 h _.51F--0]J 5,0E-02 ri 0 6.8E+01 ca 2.]E+02 ca ].&E-01 ca ],4E+O0 ca

Assure _J_ 9.0E-03 i 9.0E-03 r 0 T.OE+02 nc 1.8E+04 nc 3.3E+01 nc 3.3E+02 nc
A_:ulam 5.0E-_ i 5.0E-02 r 0 3._+03 nc 1.0E+05 mx 1.8E+02 nc 1.8E+03 nc

Atrazi_ 2.2E-01 h 5.OE-O; i _,_.E-01 r 5.0E-03 r 0 7._+00 ca 2.6E+01 ca 3._-02 ce 3.8E-01 ce

Ave_tin B1 4.0E-04 i 4,0E-04 r 0 3.1E+01 nc 8,2E+02 nc 1.5E+00 nc 1.5E+01 nc

Az_zn 1.1E-01 i {,1E-01 i 0 1.5E+01 ca 5.ZE+01 ca 7._-02 ca 7.7qE-01 ca

Barium and compounds 7.0E-02 i 1,4E-04 h 0 5.5E+0] nc 1.0E+05 max 5.2E-01 nc Z.6E+03 nc

Baygon 4.0E-03 i 4.0E-03 r 0 3.1E+02 nc 8.2E+03 nc 1.5E+01 nc 1.5E+02 nc

Beyteton 3,0E-02 i 3.0:-02 r 0 2.3E+03 nc 6.1E+04 nc 1.1E+02 nc 1.1E+03 nc

Beythrotd Z.SE-O2 i 2.5E-OZ r 0 Z.OE+03 nc 5.1E+04 nc 9.1E+01 nc 9.1E+OZ nc
Benefin 30E-01 i 3._E-01 r 0 2.3E+OG nc 1.0E+05 max 1.1E+03 nc 1.1E+04 nc

BenomyI 5.0E-02 i 5,0E-02 r 0 3.9_403 nc 1.0E+05 mx 1.8E+02 nc 1.8E+03 nc

Bentazon 2.5E-03 i 2,5E-03 r 0 2.0_+02 nc 5.1E+03 nc 9.1E+00 nc 9.1E+01 nc

Benzatdehyde 1,0E-01 i 1,0E-01 r 0 Z.aE+03 nc 1.0E+05 max 3.ZE+02 nc 3.rE+03 nc

Benzene 2.91E-02 i 2.9E-@2 1 1 2.7E+00 ca 4.6E+OOci 2.91E-01 ca 6.2E-01 ca

BenzJdine 2.3E+02 i 3.0E-03 i 2.3E*0_i ].OE-03 r 0 7.4E-03 ca Z.SE-02 ca 3._-0S ca 3.7E-0_ ca

Benzoic acid 4.0E+O0 i 4.Qt+oo i 0 1.0E+05 .mx 1.0E+05 max 1.5E+04 nc 1.5E+0S nc

BenzotrichLorlde 1.3E+01 i 1.lEtO1 r 0 1.3E-01 ca &.4E-01 ca 6.6E-04 cl 6.6E-03 ca

Benzyt alcohol 3.0E-01 h 1,_-01 r 0 2.3E+04 nc 1.0E+05 mx 1.1E+0] nc 1.1E+04 nc

Benzy{ chloride 1.7E-01 i 1._-Oq r 1 3.4E+00 ca 6.8E+00 ca 5.0E-02 ca 1.1E-01 ca

Berytiium and compounds 4.3E+00 i 5.0E-03 _ 8.4E+_G i _,0_-03 r 0 4.0E-01 ca 1.3E+00 ca 1.0E-03 ca 2.0E-OZ ca

eidrin 1.0E-O_ _ 1.0,I'04 r 0 7.8E+_ nc 2.(_E+_ nc 3._-01 nc 3.71E+00 nc

BJphenthrJn (Telstar) 1.5E-0_ i 1.5_-0_ r 0 1.2E+03 nc 3.1E+04 nc 5.5E+01 nc 5.5E+02 nc

1,1-Bi_{ 5.0E-02 i 5.0E-02 r 0 3.9E+0] nc 1._+_ mx 1._+02 nc 1.8E+03 nc

Bis(2-chloroethyi)ether 1.1E+00 i 1.2E+00 i 1 5.1E-01 ce 1.0E+O0 ca ?.&E-OS ce 1.6E-02 ce

BIs(Z-chiorot$opropyi)ether ?.OE-02 h 4.0E-02 i 3.5E-0_ h 4.0E-02 r 1 1.1E+01 ca 2.3E+01 ca 2.&E-01 ce 4.2E-01 ca

Bis(chloromethyt)ether 2.2E+02 i Z.g[+O_ i 1 Z.SE-04 ce 4.3E-04 ce 3.9E-05 ca 8.ZE-05 ce

ets(Z-chioro-l-methylethyt)ether 7.0E-02 x 7.0r'O{ x 0 2.4E+01 cB 8.2E+01 ce 1.2E-01 ca 1.ZE+O0 ca

fiis(Z-ethythexyl)phthalate (OEHP) 1.4E-02 i Z,OE-02 i 1.4E-02 r 2.2E-OZ r 0 1.2E+02 ca 4.1E+OZ ca 6.1E-01 ca 6.1E+00 ca

Key to Footnotea: iBIRIS h-HEAST e=ECAO x=%_ITHDRAWNr=ROUTE-TO-ROUT_ t=TOXICITY EQUIVALENCE ca=CANCER nczNONCANCERsat=SOil SATURATION flmx=dNAXINtJq LINIT



Region IX Preliminary RemediatJon Goals (04/02/93)

CONTAMINANT { TOXICITYVALUES PRELIIqlNARYREIIEO[ATIONGQALS(PRGS)

I oSF oRfO iSF iRfD V Residential Industrial Ambient Air Tap Water

J 1/(q/kg-d) (mg/kg-d) l/(qlkg-d) (q/kg-d) 0 Soil (q/kg) Soil (q/kg) (q/mi) (q/l)
I c
I.-.

8,sph._o,A . IY"_'_ S.OE-OZi ,.OE-O,r 0 3.,-03 nc ,..-05 .x '._.o, nc ,.BE.o, nc

Boron _,"_ _11_I_'_ 9.0E-02 i 5.7E-03 h 0 7.0E+03 nc 1.OE+05 max 2.1E*01 ne 3.3E+03 nc
Boron trifluoride _IL _I_ 2.0E-04 r 2.0E-O& h 0 ?.3E-01 nc 7.3E+00 nc
Bromodichtoramethmne 1.3E-01 i 2.0E-02 i 1.3E-01 r 2.0E-02 r 1 1.6E-01 ca 2.rE-01 ca 6,6E-02 ca 1.4E-01 ca

Bromoethene 1.1E-01 r 1.1E-01 h 1 7. rE-02 ca 1.6E-01 ca

Bromoform (tribromomethane) 7.9E-03 i Z.OE-02 i 3.9E-03 i Z.OE-O2 r 0 Z.ZE+OZ co ?.2E*02 ca 2.ZE+O0 ca 1.1E+01 ca

Bromomethane 1.4E-03 i 1.4E-03 i 1 9.9E+00 ne I.&E+01 nc 5.2E+00 nc 1.1E+01 nc

4-Bremophenyi pherp/t ether 0

8romophos 5.0E-03 h 5.0E-03 ri 0 S.gE+02 nc 1.0E+04 nc 1.8E*01 nc 1.8E+02 nc

Bromoxynit 2.0E-02 i Z.OE-OZ ri o 1.6E+03 nc &.IE*O& nc ?.3E+01 nc r.3E+O;_ nc

6romoxyniL octanoate 2.0E-02 i Z.OE-02 ri 0 1.6E+03 nc &.IE+04 nc 7.3E+01 nc 7.3E*02 nc

1,3-Butadiene 9.8E-01 r 9.8E-01 i J 1 8.?E-03 cs 1.8E-02 ca

1-Butanol 1.0E-OI i 1.0E-01 ri o ?.8E+O]nc 1.0E+05mx 3.rE+02nc 3.rE+OSnc
Butytate 5.0E-02 i 5.0E-02 r I 0 3.9E+03 nc 1.0E+05 .ex 1,aE+OZ nc 1.8E+03 nc

Butyl be,_zyl phthatate 2.0E-01 i 2.0E-01 r 0 1.6E+0/, nc 1.0E+05 .ex 7.SE+O? nc 7.3E+03 nc

Butylphthatyl butylglycolate 1.0E+O0 i 1.0E+O0 r 0 ?.SE+04 nc 1.0E+05 max ].rE+O] nc 3.?EEOC nc

Cacody[ic acid 3.0E-03 h 3.0E-03 r 0 2.:3E+0;) nc 6.1E+03 nc 1.1E+01 nc 1.1E+OZ nc

Cadmiumand compounds 5.OE-O/. i 6.3E+r)o i 0 3.9E+01 nc 1.0E*03 nc 1.&E-03 ca 1.8E*01 nc

Caprotactam 5._E-01 i 5.0E-01 r 0 3.9E+04 nc 1.0E+05 max 1.8E+03 nc 1.8E+04 nc'_
Captafot 8.6E-03 h 2.0£-03 i 8.6E-0_$ r ;).OE-03 r 0 1.6E+0:) ca 6.7E+02 ca 9.9E-01 ca 9.9E+00 ca

Capten 3.5E-03 h 1.3E-01 i 3.5E-0:i r 1.3E-01 r 0 4.9E+02 co 1.6E+03 ca 2.&E+O0 ca 2.&E+01 ca

Carbaryi I.OE-OI i 1.1E-01 r 0 7.8E+03 nc 1.0E+05 .ex &.OE+02 nc 3.7T+03 nc

Carbazote 2.0E-02 h 2.OE-O;? r 0 8.5E+01 ca :).9E+02 ce &.3E-01 ca &.3E*O0 ca

Cerbofuran 5.0E-O] i 5.0E-03 r 0 3.91E+OZnc 1.OE+04 nc 1.8E+01 nc 1.SE+O? nc

Carbon disulfide 1.0E-OI i 2.9E-03 h 1 5.3E+01 nc ?.&E+01 nc 1.0E+01 nc 2.8E+01 nc

Carbon tetrschtoride 1.3E-01 i 7.0E*04 i 5.2E-02 i 5.rE-04 · 1 9.ZE-01 ce 1.6E+00 ca 1.6E-01 ca 2.6E-01 ca

Carbosulfan 1.0E-O? i 1.0E-O? r 0 ?.8E+OZ nc 2.0E+04 nc 3.rE+01 nc ].rE+O? nc

Carboxin 1.0E-OI i 1.0E-01 r 0 7.8E+03 nc 1.0E+05 .ex 3.rE+02 nc 3.rE+O] nc

Chloral 2.0E-03 i 2.0E-03 r 0 1.6E+02 nc 4.1E+03 nc 7.3E+00 nc 7.3E+01 nc

ChLoramben 1.5E-02 i 1.5E-02 r 0 1.2E+03 nc 3.1E*04 nc 5.5E*01 nc 5.5E*02 nc
Chtoranit 4.0E-01 h 4.0E-01 r 0 4.2E+00 ca 1.4E+01 ca 2.1E-02 ca 2.1E-01 cai

Chlordane 1.:3[+00 i 6.0E-05 i 1.3E*00 i 6,0E-05 r 0 1.3E+00 ca 4.&E4HiX)ca 6.6E-03 ce 6.6E-02 ca

ChLorimuron-ethy[ 2.0E-02 i Z.OE-02 r 0 1.6E+03 ne &.IE+04 nc r.3E*01 nc ?.3E+OZ nc

Key to F- _otea: t-IRiS h=HEAST e=ECAO x=WITHDRAWNr=ROUTE-TO-ROUTEt=TOXtemT1'EQUIVALENCEca=CANCER nc=NONCANCERoat=SOil SATURATION IIMIxdilAVIIIJINLINIT



Req_on IX Preliminary Remediation Goals (04/02/93)

CONTAMINANT TOXICITY VALUES PRELIMINARY REMEDIATION GOALS (PRGS)

oSF oRfD JSF iRfD V Residential industrial Ambient Air Tap Water

1/(ag/kg-d) (mc/kg-d) 1/(ag/kg-d) (mc/kg-d) 0 Sol I (mc/kg) Soil (q/kg) lug/m]) lug/i)

C

Chlorine dioxide 0_1_ -"`_'"I[""_"jt 5.ZE-05 , 5.7E-05 i 1 2.1E-01 nc &.4E-01 nc

Ch I oroaceta t dehyde 1

Chloroacetic acid 2.0E-03 h 2.0E-O] r 0 1.6E+OZ nc 4.1E+0] nc r.3E+O0 nc 7.3E+01 nc

2-Chtoroacetophenone 8.6E-06 r 8._E-06 i 1 2.8E-01 nc ].9E-01 nc 3.1E-02 nc 6.6E-02 nc

4-Chioroaniline 4.0E-03 i 4.0E-03 r 0 3.1E+02 nc 8.2E+03 nc 1.5E+01 nc 1.5E+02 nc

Chtorobenzene 2.0E-02 i 5.7E-03 h 1 3.0E+02 sat 3.OEeOZ sat 2.1E+01 nc 5.2E+01 nc

Chtorobenzilate :).ZE-01 h 2.0E-02 i 2.ZE-O_ h · 2.0E-02 r 0 6.3E+00 ca 2.1E+01 ca 3.2E-02 ca 3.2E-01 ca

p-Chtorobenzoic acid 2.0E-01 _ 2.()E-01 r 0 1.6E+04 nc 1.0E+05 mx 7.3E+02 nc 7.3E*03 nc

4-Chtorobenzotrifiuoride 2.0E-02 I 2.0E-02 r 0 1.6E+03 nc 4.1E+04 nc 7.3E+01 nc 7.3E+02 nc

2-Chtoro-l,3-butadiene ?.OE-03 h 2._I_-0;* h 1 2.1E+02 sat 2.1E+02 sat 1.0E+02 nc 1.3E+02 nc

1-Chtorobutane 4.0E-01 h 4.0E-01 r 1 7.4E+02 sat 7.4E+02 sat 1.5E+03 nc 3.1E+03 nc

?-Chtoroethyt vinyl ether 1

Chtoroform 6.1E-03 i 1.0E-02 i 8.1E-OZ i 1.0E-02 r 1 9.6E-01 ca 1.6E+00 ca 1.1E-01 ca 2.8E-01 ca

Chtoromethane 1.3E-02 h 6.3E-03 h 1 2.5E*00 ca 4.3E+00 ca 1.&E+O0 ca 2.3E+00 ca

4-Ch{oro-Z-methylanitine 5.8E-01 h 5.8E-01 r 0 2.9E+00 ca 9.gIE+O0 ca 1.5E-0;_ ca 1.5E-01 ca

/.-chtoro-Z,Z-methytaniline hydrochtoride a.6E-01 h 4.6E-01 r 0 3.7E+00 ca 1.ZE+01 ca 1.9E-02 ca 1.91E-01 ca

beta-Chtoronaphthatene 8.0E-OZ i 8.[)E-02 r 0 6.3E+03 nc 1.0E+05 max 2.9E+02 nc Z.91E+O] nc

o-Chtoronitrobenzene 2.5E-02 h 2.5E-02 r r 0 6.8E+01 ca 2.]E+02 ca 3.&E-01 ca 3.4E+00 ca

p-Chtoronitrobenzene 1.8E-02 h 1.8E-02 r r 0 9.5E+01 ce 3.aE+OZ ca 4.7E-01 ca &.rE+O0 ca

2-Chtorophenot 5.0E-03 i 5.0E-03 r 0 3.9E+02 nc 1.0E+04 nc 1.8E+01 nc 1.8E+02 nc

2-Chtoropropane 2.9E-02 r 2.9E-02 h 1 3.1E+02 set ].IE+OZ lit 1.0E+02 nc 2.2E+02 nc

Chiorothatonit 1.1E-02 h 1.5E-02 i 1.1E-02 r 1.5E-02 r 0 1.5E+02 ca 5.2E+02 ce 7.7t-01 ca 7.7E*00 ce

o-Chiorototuene 2.0E-02 i 2.()E-02 r 1 3.2E+OZ sat 3.2E+02 eat 7.]E+01 nc 1.5E+02 nc

Chtorprophom Z.OE-01 i 2.0E-01 r 0 1.6E+04 nc 1.0E+05 mx 7.3E+OZ nc ?.3E+O] nc

Chtorpyrifoa 3.0E-O] i 3.0E-03 r 0 2.3E+02 nc 6.1E+0] nc 1.1E+01 nc 1.1E+02 nc

chtorpyrifos-methyt 1.0E-02 h 1.()E-02 r 0 7.8E+02 nc 2.0E+04 nc 3.ZE+01 nc ].ZE+OZ nc

Chtorsutfuron 5.0E-OZ i 5.()E-02 r 0 ].91E+03 nc 1.0E+05 lex 1.8E+02 nc 1.8E+03 nc

Chtorthiophos 8.0E-04 h 8.0E-04 r 0 6.3E+01 nc 1.6E+0] nc 2.9E+00 nc 2.9E+01 nc

Chromium III and compounds 1.0E+O0 i 5.7E-07 x 0 7.8E+04 nc 1.0E+05 max 2.1E-0] nc ].71E+04 nc

Chromium VI and conqxx_ 5.0E-03 i 4.2E+01 i 0 3.gE+OZ nc 1.0E+04 nc 2.0E-04 ca 1.eE+OZ nc
Coat tara 2.7E+0£, h 0 3.9E-03 ca

Cobalt 2._E-O/, · 0 1.0E+O0 nc

Coke Oven Emissions 2.2E+0(: i 0 3.91E-0:] ca

Key to Footnotes: I-IRIS h=HEAST e=ECAO x=UITHDRAWN r=ROUTE-TO-ROUTE t-TOX]LITY EGU]:VALENCE ca=CANCER nc=NONCANCERsat-SOIL SATURATION nmxa#AXINUN LINIT



Region IX PreLiminary Remediation GoaLs (0&/02/93)

CONTAMINANT TOXICITYVALUES PRELININARYREI_DiATZONGOALS(PROS)

oSF oRfD iSF iRfD V Residential Industrial Ambient Air Tap Water

1/(mg/kg-d) (m/kg-d) l/(mg/kg-d) (mtji/kg-d) 0 Soil (mg/kg) Soil (mg/kg) lug/m3) lug/t)
C

Cofq_r and compounds 3.TE-O2 Ii 0 2.9E+03 nc Z.6E+04 nc 1.6E+03 nc

Crot_alc_ 1.9E+00 h 1.0E-02 K 1.9E+00 x 1.0E-02 r! 1 2.2E-02 ca 3.71E-02 ca &.SE-03 ca 9.&E-03 ca

C_ oRA_J" _ 4.0E-02 i 2.6E-03 h 1 6.8E+01 sat 6.8E+01 sat 9.4E+00 nc Z.5E+01 nc
Cym_zi_ 2.0E-03,, 2.0E-03ri 0 1._+OZnc &,IE+03 nc 7.3E+00 nc 7.3E+01 nc
Cyanjc_s

Barium cyanide 1.0E-01h I.IE-O1r 0 7.aE+03nc I.OE+O5mx 4.0e+OZnc 3.7E+03nc
Copper cyanide 5.0E-03 i 5.0E-03 r 0 3._+OZ nc 1,0E+04 m 1.8E+01 nc 1.8E+02 nc

Calcium cyanide A.OE-02 i &.OE-02 r 0 3.1E+03 nc 8,21E+04nc 1.$E+02 nc 1.5E+03 nc

Cyanogen 4.0E-02 i 4.0E-02 r 0 3.1E+03 nc 8,2E*04 nc 1.5E+OZ nc 1.5E+03 nc

Cyanogenbr_icl_ 9.0E-02 i 9.0E-02 r 0 r. OE+03nc 1.0E+OSmx 3.3E+02nc 3.3E+03nc

Cyanogen chloride 5.0E-Og i 5.0E-OZ r 0 3.9E+03 nc I.OE+05 mx 1.8E+02 nc 1.8E+03

Fr_ cyanide 2.0E-02 i Z.OE-O2 r 0 1.6E+03 nc 4.1E+04 nc 7.3E+01 nc ?.3E+02

Hydrogen cyanide 2.0E-02 i Z.OE-OE r 0 1.6E+03 nc 4,1E+04 nc ?.3E+01 nc 7.3E+02

Potassium cyanide 5.0E-02 i 5.0E-02 ri 0 3.9E+03 nc 1.0E+05 mx I.SE+OZ ne 1.8E+03 nc
Potassium silver cyanide 2.0E-01 i 2.0E-01 r I 0 1._*04 nc 1.01E+05m.x ?.3E+OZ nc T.SE+03

S{tver cyanide 1.0E-01 i 1.0E-01 r I o 7._+osnc 1._+_ mx s._+oz nc s._+os nc
Sodi_ cyanide 4.0E-02 i 4.0E-02 ri 0 3.1E+03 nc 8.2E+1_ nc 1.5E+02 nc 1.5E*03 nc

Zinc cyanide 5.0E-02 i 5._-02 ri 0 3._+03 nc 1.0E+05 mx 1.8E+02 nc 1.8E+03

CyeLohexa_ 5.0E+O0 i 5.0E+O0 r{ 0 1.0E+05 mx 1.0E+05 mx 1.8E+04 nc 1.8E+05

Cyctohextmi_ 2.0E-01 i 2.0E-01 ri 0 1.6E+04 nc 1.0E+05 mx ?.3E+02 nc 7.3E+03 nc

Cyhatothrin/Karate 5.0E-03 i 5.0E-O] ri o 3._+o2 nc 1,0E+04 nc 1.8E+01 nc 1.8E+02 nc

Cy_thrin 1.0E-OZ i 1.0E-02 ri o ?._+o2m 2._+_ nc s._+ol _ 3._+02nc
CyromazJne 1.5E-03 i I.SE-03 r I 0 5._+oz nc 1.5E+04 _ 2.71E+01_ 2.71E+02

Oacthal 5.0E-01 i 5.0E-01 r 0 3.9E+04 nc 1.0E+05 mx $.8E+O3nc 1.8E+04 nc

Osle_ 3.0E-02 i 3.0E-02 r 0 2.3E+03 nc 6.1E+O& nc 1.1E+02 _ 1.1E+03

Danitol 5.0E-04 i 5.DE-04 r O 3.9E+01 nc 1.0E+03 nc 1.BE+O0_ 1.8E+01 nc

DOD 2.&E-01 i 2.4E-01 r 0 ?.IE+O0 ca 2.&E+01 ca 3.SE-OZ ca 3.5E-01 ca

ODE 3.&E-01 i 3.4E-01 r 0 5.0E+O0 ca 1.7E+01 ca 2.5E-02 ca Z.SE-01 ca

DDT 3.&E-01 i 5.0E-04 i 3.4E-01 i 5.0E-04 r 0 5.0E+O0 cm 1.71E+01ca Z.SE-02 ca 2.5E-01 ca

Oecabromodiphenyl ether 1.0E-02 i 1.0E-02 r 0 7.8E+02 _ 2.OE+I_ nc 3.71E+01ne 3.7E+02 nc

Demeton 4.0E-05 i 4.0E-05 r 0 3.1E+00 nc 8.2E+01 nc 1.5E-01 nc 1.5E+00
OJettate 6.1E-02 h 6.1E-02 r 0 2.8E+01 ca 9.&E+01 ca 1.AE-01 ca 1.4E+00 ca

Diazi_ 9.0E-04 h 9.OE-O& r 0 7.0E+01 nc 1.8E+03 nc ].3E+O0 nc 3.3E+0I

Key to For' -'-s: i-IR]S h=HEAST e=ECAO X:dJITHDRAt_Nr=ROUTE-TO-ROUTEt,*TO,(lrlTy EOUIVALENCEca=CANCER nc=NONCANCERflAt=SOIL SATURATION max=MAXiMUMLIMIT



Region IX Prelmmirmry Remediation Got&s (04/02/93)

CONTAMINANT TOXICITY VALUES I PRELIMINARY RENED%ATION OOU_LS (PRGS)

oaf oRfD iSF iRfO ,I V Residential Industrial Ambient Air Tap Uater

1/(mg/kg-d) (mg/kg-d) l/(mg/kg-d) (mcj/kg-d) 0 Soil (mglkg) Soit (mglkg) (ug/m3) (ug/t)
C

1,4-Dibramob_z(_e 1.0E-02 i 1.0E-02 r 0 7.8E+02 nc 2.0E+O& nc 3.7E+01 nc 3.71;+02 nc

Oibr_htora_therm 8.4E-02 i 2.0E-02 i 8.4E-02 r 2.0E-02 r 0 E.OE+01 ce 6.8E+01 ce 1.0E-01 ce 1.0E+O0 ca

1,2-Dibrc_-3-chLoroproperm 1.&E+O0 h 5.7E-05 r 2.4E-03 h 5.7E-05 i 0 1.2E+00 ce 4.1E+00 ca 2.1E-01 ca 6.1E-02 ca

1,2-Oibr_thane 8.5E+01 i ?.7E-01 i 1 1.8E-02 ce 5.?IE-OZ ca 1.1E-02 ca 9.7E-04 ce

DJ-n-butyl phthatete 1.0E-01 i 5.7E-05 r 0 7.8E+03 nc 1.0E+05 mx 2.1E-01 nc 3.71E+03 nc

Dicmba _lr_l Iml'N"_ 3.0E-02 i 3.0E-02 r 0 2.3E+03 nc 6.1E+04 nc 1.1E+OZ nc 1.1E+03 nc

1,2-DJch[orobenzene _11_ _lk_ 9.0E-02 i 5.7E-02 h 1 2.3E+02 sat 2.3E+02 ut 2.1E+02 nc &.SE*02 nc1,3-Dichiorobenzes_e _ IF_ 8.9E-02 o 8.9E-02 r 1 2.8E+02 let 2.8E+02 let 3.2E+02 nc 6.8E+02 nc

1,4-OJchtorobenzene 2.&E-02 h 2.0E-01 r 2.4E-02 r 2.0E-01 h 1 1.7E+01 ca 3.2E+01 ce 3.5E-01 ce 7.5E-01 ce

3,3*-Oichtorobenzidine 4.5E-01 J 4.5E-01 r 0 3.8E+00 ce 1.3E+01 ce 1.gE-oz ce 1.9E-01 ca

1,4-Dichtoro-Z-bute_e 9.3E+00 r 9.3E+00 h 1 1.2E-OZ ca 2.1E-OZ ce 9.2E-04 ca 1.9E-03 ca

Dichtorodiftuoromethene 2.0E-01 i 5.71E-02 h 1 5.9E+01 nc 8.3E+01 nc 2.1E+OZ nc 5.2E+02 nc

1,1-Oichlormethane 1.0E-01 h 1.¢E-01 h 1 &.OE+02 set &.OE+OZ eat 5.2E+02 nc 1.0E+03 nc

1,2-Oichior_th_ (EDC) 9.1E-02 i 9.1E-0,' i 1 8.&E-01 ce 1.4E+00 ce 9.&E-02 ce 2.0E-01 ce

1,1-Oichloroethyic_ 6.0E-01 i 9.0E-03 i 1.8E-0 ': i 9.0E-03 r 1 7.0E-02 ce 1.2E-01 ce &.9E-02 ce 6.8E-02 ce

1,2-Oichtoroethyttme (trens) 2.0E-02 i 2.0E-02 r 1 5.3E+02 nc 7.&E+02 nc 7.3E*01 nc 1.5E+02 nc

1,2-OichIoroethy[ene (mixture) 9.0E-03 h 9.0E-03 r 1 2.8E+02 nc 3.9E+02 nc 3.3E+01 nc 6.9E*01 nc

2,4-Oichtoropheno& 3.0E-03 i 3.0E-03 r 0 2.3E+02 nc 6.1E+OS nc 1.1E+01 nc 1.1E+02 nc

&-(2,&-Oichtorophermxy)butyric Acid (2,4 8.0E-03 i 8.0E-03 r 0 6.3E+02 nc 1.6E+04 nc 2.9E+01 nc 2.9E+02 nc

2,4-OichtorophermxyacetJc Acid (2,4-D) 1.0E-02 i 1.0E-02 r 0 7.8E+02 nc 2.0E+04 nc 3.7E+01 nc 3.rE+02 nc

1,2-Oichtoropropane 6.8E-02 h 1.1E-03 r 6.8E-02 r 1.1E-03 i 1 1.6E+00 ce 2.8E+00 ce 1.3E-01 ce 2.6E-01 ce

1,3-Oichtoropropane 6.8E-02 r 1.1E-03 r 6.8E-07 r 1.1E-03 r 1 2.1E+00 ca 3.6E+00 ce 1.3E-01 ca 2.6E-01 ce

1,3-Oichtoroprop_ 1.8E-01 h 3.0E-04 i 1.3E-01 h 5.7E-03 i 1 1.0E+O0 ce 1.8E+00 ce 6.6E-OZ ce 1.3E-01 ca

2,3-Oich&oropropano( 3.0E-03 i 3.0E-03 r 0 2.3E+02 nc 6.1E+03 nc 1.1E+01 nc 1.1E+02 nc

Oichlorvos 2.9E-01 i 8.0E-06 x 2.9E-01 r 8.0E-04 r 0 5.9E+00 ce 2.0E+01 ce 2.9E-02 ce 2.9E-01 ce

Oicofot 4.4E-01 x 4.4E-01 r 0 3.9E+00 ca 1.3E+01 ce 1.9E-02 ce 1.9E-01 ce

OicyctopentadJerm 3.0E-02 h S.ZE-05 h 1 2.1E-01 nc 5.6E-01 nc
Dieldrin 1.6E+01 i 5.0E-05 i 1.6E+01 i S.OE-O5 r 0 1.1E-01 ce 3.6E-01 ca 5.3E-04 ca 5.3E-03 ca

Oiethylene gtycoi, monobutyL ether 5.71E-03 h 5.7E-03 r 0 4.SE+OZ nc 1.2E+04 nc 2.1E+01 nc 2.1E+02 nc

OJethyIene gtycoi, faonoethy[ ether i 2.0E+O0 h 2.OE+O0 r 0 1.0E+05 mx 1.0E+05 mx r. SE+03nc 7.3E+04 nc

OiethyIfor_Jde I 1.1E-02 h 1.1E-02 r 0 8.6E+02 nc 2.2E+04 nc 4.0E+01 nc 4.0E+02 nc

Di(2-ethylhexyl)m:llpete I 1.2E-03 i 6.0E-01 i 1.ZE-03 r 6.0E-01 r 0 1.&E+03 nc 4.8E+05 nc ?.IE*O0 nc ?.1E+01 nc

Diethy! phthalate I 8.0E-01 i 8.0E-01 r 0 6.3E+04 nc 1.0E+05 max 2.9E+03 nc 2.9E*04 nc

Key to Footnotea: !-IRIS hmHEAST e=ECAO x-WITHDRAWN r=ROUTE-TO-aOUTE t-TOXICITY EGUIVALENCE ca=CANCER nc=NONCANCERsat=SOIL SATURATION Imx4L_XIMUN LINIT



Re_ion IX Pre{iminary Remedfatfon Goals (04/02/93)

CONTAMINANT TOXICITY V_LUES { PRELIMINARY RENEDIAT!ON GOALS (PRGS)

oSF aRiD iSF iRfO I V Residential Industrial Ambient Air Tap Water

1/(mN/kg-d) (mN/kg-d) 7/_mg/kg-d) (_j/kg-d) _ 0 Soil (mN/kg) Soil (ntg/kg) (uN/m3) (UN/L)
r c

OiethyLstilbestro{ 4.71E+03 h 4.71E+03 r J 0 3.6E-04 ce 1.2E-03 ce 1.6E-06 ce 1.8E-05 ce

Difenzoquet (Avenge) 8.0E-O_ i 8.0E-02 r I 0 6.3E+03 nc 1.0E+OS mx 2.9E+02 nc 2.9E*03 nc

Diftubenzuron D_F' _ 2.0E-O_ i 2.0E-02 r, 0 1.6E+03 nc 4.1E+04 nc 7.3E.01 nc T.3E+02 ncDiJsopropy{ methyiphosphormteq 8.0E-02 i 8.0E-02 r I 0 6.3E+03 nc 1.0E+05 max 2.9E+02 nc 2.91E403 nc

Ofmethipin 2.0E-02 i 2.0E-02 r 0 1.6E+03 nc &.IE+04 nc 7.3E+01 nc ?.3E+02 nc

OJmethoete 2.0E-04 i 2.0E-04 r 0 1.6E+Q1 nc &.IE+02 nc 7.3E-01 nc ?.3E+O0 nc

3,3'-DimethoxybenzJdine 1.SE-OZ h 1.4E-02 r 0 1.2E+02 ce &.IE+02 ce 6.1E-01 ce 6.1E+00 ce

DimethyiMine 5.TE-06 r 5.7E-06 x 1 2.4E-01 nc 3.&E-01 nc 2.1E-02 nc &.SE~O2 nc

N-N-OieethyianiiJne Z.OE-O3 i 2.0E-03 r 0 1.6E+02 nc &.IE+03 nc r.3E+O0nc 7.3E+01 nc

2,4-Dimethyianiline 7.5E-01 h 7.5E-01 r 0 2.3E+00 ce ?.6E+O0 ca 1.1E-02 ca 1.1E-01 ca

2,&-Dimethy{aniiine hydroch{oride 5.8E-01 h 5.8E-01 r 0 Z.9E+O0 ce 9.9E+00 ce 1.SE-OZ ca 1.5E-01 ca

3,3_'Ojmethy Ibenzidine 9.ZE+O0 h 9.2E+00 r 0 1.9E-01 ca 6.2E-01 ce 9.3E-04 ca 9.3E-03 ca

1,1-Dimethylhydroztne 2.6E+00 h 3.5E+00 h 0 6.6E-01 ca 2.2E+00 ca 2.AE-03 ce 3.3E-02 ce

1,2-Oimethy{hydraztne 3.7E401h 3.7E+01 h 0 4.6E-02 ce 1.5E-01 ce 2.3E-04 ca 2.3E-03 ca {
g,N-OimethyLforlmjde 1.0E-01 h 8.6E-03 0 7.8E+03 nc 1.0E+05 max 3.1E+01 nc 3.n+03 nc

2,&LOimethyiphen°t 2,OE-O? i 2.0E-02 r 0 1.6E+03 nc 4.1E+04 nc 7.3E+01 nc ?.3E+02 nc

2,6'Oimethyiphen°( 6.0E-04 _ 6.0E-04 r 0 4.71E+01 nc 1.2E+03 nc 2.2E+00 nc Z.ZE*01 nc

3,4-Dimethyiphenoi 1.0E-03 i 1.0E-03 r 0 ?.8E+01 nc 2.0E+03 nc 3.6E+00 nc 3.7E+01 nc

Oimethy{ phtha(ate 1.0E+01 h 1.0E+01 r i o 1.0E+05 mx 1.0E+05 mx 3.71E+04 nc 3.7E+05 nc

Ofmethy{ terephtha[ate 1.0E-01 i 1.0E-01 rI 0 7.8E+03nc 1.Or+OSmx 3._.0; nc 3._.03nc
4,6-Dinitro-o-cyclohexyi phenol 2.0E-05 i 2,0E-03 r I 0 1.6E+02 nc 4.1E+03 nc ?.3E+oonc 7.3E+01 nc

1,3-DJnitrobenzene 1.0E-04 i 1.0E-04 r I 0 ?.eu+oonc 2.0E*02nc 3.6E-01nc 3.?E*O0nc
1,2-OJnJtrobenzene 4.0E-O_, h 4.0E-04 r I 0 3.1E+01 nc 8.2E+02 nc 1.5E+00 nc 1.5E+01 nc

1,4-Oinitrobenzene 4.0E-04 h 4.0E-04 r I 0 3.1E+01 nc 8.21E+02 nc 1.5E+00 nc 1.5E401 nc

2,4-Oinitrophenot 2.0E-03 i Z.OE-03 r I o 1.6E+02 nc &.IE+03 nc ?.3E+O0 nc 7.3E+01 nc

Oinitrototuene mixture 6.8E-01 i 6.8E-0! r I O 2.5E+00 ce 8.4E_0 ce 1.3E-02 ce 1.3E-01 ce

2,4-OJnitrototuene J 2.0E-03 i 2.0E-03 r I 0 1.6E+OZ nc 4.1E+03 nc ?.3E+O0 nc ?.3E+01 nc

2,6-DJnitrotoluene 6.8E-01 i 6.8E-01 r I 0 2.5E+00 ce 8.&E+O0 ca 1.3E-02 ce 1.3E-01 ce

Oinoseb 1.0E-03 i 1.0E-03 r I 0 ?.8E+01 nc 2.0E+03 nc 3.6E+00 nc 3.71E+01 nc

dl-n-Octy{ phthaiate 2.0E-02 h 2.0E-02 r I o 1.6E+o3 nc &.IE+O& nc ?.3E+01 nc 7.3E+02 nc

1,4-Oioxane 1.1E-OZ i 1.1E-OZ r J 1 3.2E+01 ca 6.01E+01 ca 7.71E-01 ca 1.6E+00 ce

Oiphenemid 3.0E-OZ i 3.0E-02 r i 0 2.3E+03 nc 6.1E+04 nc 1.1E+0:) nc 1.1E+03 nc

Dipheny{emine 2.5E-02 i 2.5E-02 r I 0 2.0E+03 nc 5.1E+04 nc 9.1E+01 nc 9.1E+02 nc

Key to Fr _*e8: l-IRIS hzNEAST e=ECAO x=glTHDRAi#I ?=ROUTE-TO-ROUTE t=TOXr"TY EQUIVALENCE ca=CANCER nc=NONCANCERset=SOiL SATURATION gmxzdqAXII41JI4LINIT



Re, ion IX Preliminary Remedtattoo Goals (04/02/93)

CONTANINANT TOXICITY VALUES PRELIM!#ARY RENEOIATION GOALS (PRGS)

oaf aRiD iSF iRf[) V Residential Industrial Ambient Air Tap Mater

l/(mg/kg-d) (mg/kg-d) 1/(mg/kg-d) (mg/kgd) 0 Soil (mg/kg) Soil (mg/kg) (ug/nt3) (ug/I)
C

1,2-Oil_enythydrazine 8.0E-01 i 7.7E-01 i 0 2.1E+00 ca ?.2E+O0 ¢8 1.1E-02 ca 1.1E-01 ca

Oiquat 2.2E-03 i 2.2E-03 r 0 1.71E+02 nc 4.5E+03 nc 8.0E+O0 nc 8.0E+01 nc

Direct black 38 8.6E+00 h 8.6E+00 r 0 2.0E-01 co 6.7E-01 co 9.9E-04 co 9.9E-03 ca

Direct blue 6 8.1E+00 h 8.1E+00 r 0 2.1E-01 ca 7.1E*01 ca 1.1E-03 ca 1.1E-02 ca

Direct brown 35 9.3E+00 h 9.3E+00 r 0 1.8E-01 ca 6.2E-01 ca 9.2E-04 ce 9.2E-03 ce

Disutfoton 4.0E-05 i &.OE-05 r 0 3.1E+00 nc 8.2E+01 nc 1.5E-01 nc 1.5E+00 nc

oodineOiur°_i Ir_ _ l_k-,_T 4.0E-O32'OE'03ii 4.OE-O32'OE!'03r O0 3.1E+O21'6E+02nc 8.2E+O3&'1E+03nc 7.3E+00 nc ?.3E*01 nc

i lle_. _-- , r nc nc 1.5E+01 nc 1.5E+02 ncEndosulfan _ 5.0E-05 i 5.0E-05 r 0 3.9E+00 nc 1.0E+02 nc 1.8E-01 nc 1.8E+00 nc

Endothatl 2.0£-02 i 2.0E-02 r 0 1.6E+03 ca &.IE+04 ca ?.3E*01 ca 7.3E+02 ca

Endrin 3.0E-04 i 3.0E-04 r 0 2.3E*01 nc 6.1E+02 nc 1.1E*00 nc 1.1E+01 nc

Epichtorohydrin 9.9E-03 i 2.0E-03 x 4.2E-03 i 2.9_!-04 i 1 3.0E+01 nc &.3E+01 nc 1.0E+O0 nc 2.TqE*O0 nc

1,2-Epoxybutane 5.7E-03 r 5._!-03 t 0 &.5E*O2 nc 1.2E*04 nc 2.1E.01 nc 2.1E*02 nc

EPTC (S-Ethy(dipropytthiocarbamate) 2.5E-02 i 2.5E-02 ri 0 2.0E+03 nc 5.1E+04 nc 9.1E+01 nc 9.1E+02 nc

Ethephon (2-chloroethyt phosphonic acid) 5.0E-03 i 5.0E-03 ri 0 3.gE.oz nc 1.0E*04 nc 1.8E+01 nc 1.8E+02 nc

Ethion 5.0E-04 _ 5.0E-04 r I 0 3.9E.01 nc 1.0E+03 nc 1.8E+00 nc 1.8E+01 nc

2-Ethoxyethano[ 4.0E-01 h 5.n_02 il 0 3.1E+04 nc 1.0E+05 mx 2.1E+02 nc 1.5E404 nc

2-Ethoxyethano[ acetate 3.0E-01 h 3.0E-01 r I 0 2.3E+04 nc 1.0E+05 mx 1.1E+03 nc 1.1E+04 nc

Ethyl acetate 9.0E-01 i 9.0E-01 r I 0 ?.OE*04nc 1.0E*05mx 3.3E*03nc 3.3E+04nc
Ethyl acrylate 4.8E-02 h 4.8E-02 r I 1 8.6E-01 ca 1.5E+00 ca 1.8E-01 c8 3.7E-01 ca

Ethylbenzene 1.0E-01 i 2._i-01 if 1 6.8E*01 sat 6.81E+01 sat 1.1E+03 nc 1.6E*03 nc

Ethylene cyanohyclrin 3.0E-01 h 3.01!-01 r 0 2.3E+04 nc 1.0E+05 mx 1.1E+03 nc 1.1E+04 nc

Ethylene dJamine 2.0E-02 h 2.01!-02 r 0 1.6E+03 nc &.IE+04 nc ?.3E+01 nc ?.3E+02 nc

Ethylene glycol 2.OE+O0 i 2.01!+00 r 0 1.0E+05 max 1.0E+05 mx 7.3E+03 nc ?.3E+04 nc

Ethylene glycol, monobutyl ether 5.rE-03 r 5.fi?-03 h 0 &.5E+02 nc 1.2E+04 nc 2.1E+01 nc 2.1E+02 nc

Ethylene oxide 1.0E+O0 h 3.5E-01 h I 2.6E-01 ca 4._-01 ce 2.4E-02 ce 3.6E-O? ca

Ethylene thiourea (ETU) 6.0E-01 h 8.0E-05 i 6.0E-01 r 8.0E-05 r 0 2.8E+00 ca 9.5E+00 ca 1.4E-02 ca 1.4E-01 ca

Ethyl chloride 2.0E-02 e 2._?+00 i 1 2.7qE+02 sat 2.71E+02 sat 1.0E+04 nc 7.IE+02 nc

Ethyl ether 2.0E-01 i 2.0E-01 r I 3.8E*03 sat 3.8E*03 sat ?.3E+02 nc 1.5E+03 nc

Ethyl methacrytate 9.0E-02 h 9.0E-02 r 1 3.8E*01 sat 3.8E*01 act 3.3E*02 nc 6.9E*02 nc

Ethyl p-nitropheny[ phenytphosphorothioa 1.0E-05 , 1.0E-05 r 0 ?.sE-gl ca 2.OE+01 ca 3.71E-O? ca 3.rE-01 ca

Ethylphthetyl ethyl gtycotate 3.0E*O0 i 3.0E+O0 r 0 1.0E+05 max 1.0E+05 mx 1.1E+04 nc 1.1E+05 nc

Express 8.0E-03 , 8.017-03 r 0 6.3E+02 nc 1.6E+04 nc 2.91E*01 nc 2.9E*02 nc

Key to Footnotes: i-IRIS h=HEAST e-ECAO x=MITNDRA_iN r:ROUTE-TO-RIUTE t=TO_ LITY EOUIVALENCE ca-CANCER nc=NONCANCERsat=SOIL SATURATION max=MAXII_JN LINIT



Re.lion IX Preliminary Remecltation Goats (04/02/93)

CONTAMINANT TOXICITY VALUES PRELIMINARY REIdlEDIATION GOALS (PRG$)

oSF oRfP iSF iRfD V Residential Industrial Ambient Air Tap Water

I/Leg/kg-d) (rag/kg-d) l/(mg/kg-d) (m_/kg-d) 0 Soil Leg/kg) Soil (q/kg) Lug/alt) (ugll)
C

Fenamiphos 2.5E-04 i Z.5E-04 r 0 Z.OE+01 nc 5.1E+OZ nc 9.1E-01 nc 9.1E+00 nc

Fluometuron 1.3E-02 i 1.3E-02 r 0 1.0E+03 nc 2.71E+04 nc 4.7E+01 nc 4.71E*02 nc

Fluoride 6.0E-02 i 6.0E-OZ r 0 4.7E+0] nc 1.0E+05 mx 2.2E+02 nc 2.2E+03 nc

Ftuorido_e 8.0E-02 i 8.0E-02 r 0 6.3E+03 nc 1.0E+OS max _.gE+O2 nc 2._E+03 nc

Fturprimidot 2.0E-02 i 2.0E-OZ r 0 1.6E+03 nc 4.1E+04 nc 7.3E+01 nc 7.3E+02 nc

FtutolaniL 6.0E-02 i 6.0E-OZ r 0 <.rE+03 nc 1.0E+05 max Z.ZIE+OZ nc Z.ZE+03 nc

Ftuvatinate 1.0E-02 i 1.0E-02 r 0 7.8E+02 nc Z.OE+04 nc 3.7E+01 nc ].7E+02 nc

Folpet 3.5E-03 i 1.0E-01 i 3.5E-03 r 1.0E-01 r 0 4.9E+OZca 1.6E+03cB Z.4E+O0ca Z.4E+01ce
fomesafen 1.9E-01 i 1.9E-01 r 0 9.0E+O0 ca 3.0E+01 ce 4,5E-02 ca &.5E-01 ca

Fo_ofos 2.0E-03 i 2.OE-O] r 0 1.6E+02 nc 4.1E+03 nc ?.3E+O0 nc 7.3E+01 nc

Formaldehyde DR__,,I.,imA_ / 4.5E-02 r Z.OE-01 i 4.5E-02 , Z.OE-01 r 0 3.7E+01 ca I.]E+OZ ca 1.9E-01 ca I._E+O0 ca

Formic Acid 2.0E+O0 h 2.OE+O0 r 0 1.0E+05 max 1.0E+05 mx 1.3E+03 nc 7.3E*0/, nc

Fosetyt-aL 3.0E+O0 i 3.OE+O0 r 0 1.0E+05 max 1.0E+05 max 1.1E+04 nc 1.1E+05 nc

Furan 1.0E-03 i 1.0E-O] r I 0 Z.8E+01 nc Z.OE+03 nc 3.6E+00 nc ].71E*01 nc

Furazotidone 3.8E+00 h I 0 4.5E-01 ce 1.5E+00 ce 1.0E+09 ce 2.2E-OZ ca

Furfura( 3.0E-03 i 1.4E-OZ hi 0 2.3E+02 nc 6.1E+03 nc 5.2E+01 nc 1.1E+02 nc

Furium 5.0E+01 h 5.0E+01 r I 0 3.&E-02 ca 1.1E-01 ca 1.rE-04 ca 1.7E-03 ca

Furmecyctox 3.0E-02 i 3.0E-02 r I 0 5.71E+01 ca 1.9E+02 ce 2.8E-01 ca 2.81E+00 ca

Glufosinate-ammonium 4.0E-04 i 4.0E-04 ri o 3.1E+01 nc 8.2E+02 nc 1.5E+00 nc 1.5E+01 nc

Glycidatdehyde 4.0E04 i Z._E04 hi o 3.1E+01 nc 8.2E+OZ nc 1.0E+O0 nc 1.5E+01 nc

G(yphosate 1.0E-01 i 1.0E-01 r I o 7.aE+03 nc 1.0E+05 max 3.ZIE+02 nc 3.71E+03 nc

Haloxyfop-methyi 5.0E-05 i 5.0E-05 ri 0 3.9E+00 nc 1.0E*OZ nc 1.8E-01 nc 1.8E+00 nc

Harmofiy 1.3E-02 i 1.3E-02 ri 0 1.0E+03 nc 2.71E+04 nc &.TE+01 nc 4.ZE+OZ nc

Heptachtor 4.5E+00 i 5.0E04 i 4.5E+00 i 5.0E-O_ ri 0 3.ez-01 ca 1.3E+00 ca 1.91E-03 ca 1.91E-02 ca

HeptachLor epoxide 9.1E+00 i 1.3E-05 i 9.1E+00 i 1.3E-05 r 0 1.9E-01 ce 6.3E-01 ca 9.&E-04 ca 9.&E-03 ce

Hexabreembefizene 2.0E-03 i 2.0E-03 r 0 1.6E+02 nc 4.1E+03 nc Z.]E_O nc Z.3E+01 nc

Hexachtorobenzene 1.6E+00 i 8.0E-04 i 1.61[+00 i 8.0E-04 r 0 1.1E+00 ca 3.6E+00 ca 5.3E-0] ca 5.3E-02 ca

Hexachtorobutadiene ?.8E-02 i 2.0E-03 i Z.ZE-02 i 2.0E-03 r 0 2.2E+01 ce 7.3E+01 ca 1.1E-01 ce 1.1E+00 ca

HCH (alpha) 6.3E+00 i 6.3E+00 i 0 2.7E-01 ce 9.1E-01 ce 1.4E-03 ca 1.&E-O2 ce

HCH (beta) 1.8E+00 i 1.8E+00 i 0 9.5E-01 ca 3.EIE+O0 ce 4.71E-03 ce &.71E-OZ ce

HCN (gamma) Lindane 1.1E+00 I 3.0E-04 i 1.1E*OO r 3.0E-04 r 0 1.5E+00 ca 5.ZE+O0 ce 7.71E-03 ce ?.Z1E-O2 ce

HCH-techntca[ 1.8E+00 i 1.8E+00 i 0 9.5E-01 ca 3.2E+00 ce &.SE-O] ca 4.TE-OZ ca

Hexachtorocyc[opentadiene 7.0E-03 i 2.0E-05 h 0 $.5E+02 nc 1.4E+04 nc 7.3E-02 nc 2.6E+02 nc

key to Fo _: i-IRiS h-HEAST e-ECAO X=gITHDRAUN r=ROUTE-IO-'_ITE t=T( :Ir"TY EQUIVALENCE ce=CANCER nc=NOMCANCERsat=SOIL SATURATION max-PlAXlPlJN LIMIT



Region IX Preliminary Remediation Goats (04/02/93)

CONTAMINANT TOXICITY VALUES I PRELIHINARY REMEOIATION GOALS (PRGS)

oSF aRiD iSF iRfO ,{ V Residentia[ inclustriat Ambient Air Tap Water

1/(mg/kg-d) (mg/kg-d) 1/(mg/kg-d) (mg/k_-d) 0 Sol { (mg/kg) Soi t (mg/kg) tug/m3) tug/l)
C

Hexachtorodibenzo-p-dioxin mixture (HxCl) 6.ZE+03 i 4.6E+03 i 0 ?.rE-04 ce 9.2E-04 ce 1.9E-06 ce 1.4E-05 cm

Ilexachtoroethane 1.4E-02 i 1.0E-03 i 1.4E-02 i 1.0E-03 r 0 7.8E+01 nc 4.1E+02 ca 6.1E-01 ca 6.1E+00 ce

Hexach(orophene 3.0E-04 i 3.0E-04 r 0 2.3E+01 nc 6.1E+02 nc 1.1E+00 nc 1.1E+01 nc

n-Hexane 6.0E-02 h 5.7E-02 t 0 4.rE+03 nc 1.0E+05 max Z.1E+02 nc 2.2E+03 nc

Hexazjnone 3.3E-02 i 3.SE-O? r 0 2.6E+03 nc 6.rE+Q4 nc 1.2E+OZ nc 1.2E+03 nc

Hydrazine, hydrazine sutfste 3.0E+O0 i 1.rE+01 i 0 5.rE-01 ca 1.9E+00 ca 5.0E-04 ca 2.8E-02 ca

Hydrogen chtoride 2.0E-03 r 2.0E-03 i 0 1.6E+02 nc 4.1E+03 nc 7.3E+00 nc 7.3E+01 nc

Hydro_en SM, f ida mlE _11_ 3eOE-03 , 2.,_E-O/* , I 9e/*E-01 nc 2.&E4.00 nc

p-Hydr_ir_ _ _i_T_ ' _L_- 4.0E-02 h 4.0E-02 r 0 3.1E+03 nc 8.2E+0/*nc 1.5E+OZ nc 1.5E+03 nc

ImzaLJi _l_i_q_-'lel_ 1.3E-02 i 1.3E-02 r 0 1.0E+03 nc Z._+04 nc &._+01 nc 4._+02 nc
ImaZm:luin 2.5E-01 i 2.'_E-01 ri 0 Z.OE+04 nc 1.0E+OS mx 9.1E+OZ nc 9.1E+OS nc

Iprodione 4.0E-O? i 4.0E-O? ri 0 3.1E+03 nc 8.2E+04 nc 1.5E+02 nc 1.5E+03 nc

Isobutanot 3.0E-01 i 3.0E-01 r I 0 2.3E+04 nc 1.0E+05 mx 1.1E+O] nc 1.1E+04 nc

Isophorone 9.5E-04 i 2.0E-01 4 9.5E-04 r 2.0E-01 ri 0 _.aE+O] ca 6.0E+03 ce 9.0E+O0 ce 9.0E+01 ca

Isopropalin 1.SE-O? i 1.5E-02 ri 0 1.2E+03 nc 3.1E+04 nc 5.5E+01 nc 5.5E+02 nc

Isopropyl methyt phosphenic acid 1.0E-01 i 1.1E-01 ri o 7.8E+0] nc 1.0E+05 max /*.OE+O2 nc ].rE*a3 nc

Isoxaben 5.0E-02 i 5.OE-OZ r I 0 ]._+0] nc 1.0E+05 max 1.aE+OZ nc 1.8E+03 nc

Kepone 1.8E+01 e 1.6E+I r J 0 9.SE-O? ce ].ZE-01 ca /*.rE-04 ce /,.rE-O] ce

Lactofen 2.0E-03 i 2.0E-O] ri o 1.6E+02 nc 4.1E+03 nc ?.]E+O0 nc 7.]E+01 nc

Lead PRG Based on Uptake Biokinetic Mode, (UBK) 0 5.0E+02 nc 5.0E+O0 nc

Linuron 2.0E-03 i Z.OE-O] r 0 i.6E+02 nc 4.1E+03 nc 7.3E*00 nc ?.3E+01 nc

Lithium 2.0E-O;? e ?.OE-O2 r 0 1.6E+03 nc 4.1E+04 nc 7.3E+01 nc ?.]E+O;: nc

tondax 2.0E-01 J 2.0E-01 r 0 1.6E+04 nc 1.0E+05 max ?.]E+OZ nc Z.3E+O3 nc

Hatathion 2.0E-02 i 2.0E-02 r 0 1.6E+03 nc /*.IE+O& nc 7.3E+01 nc 7.3E+02 nc

Maleic anhydride 1.0E-01 i 1.0E-01 r 0 7.8E+03 nc 1.0E+05 max 3.rE+O? nc 3.rE+03 nc

Meteic hydrazide 5.0E-01 i 5.DE-01 r 0 3.9E+04 nc 1.0E+05 mx 1.8E+03 nc 1.8E+04 nc

Hatormnitrile 2.OF 0_, h 2.DE-OS r 0 1.6E+00 nc 4.1E*01 nc ?.]E-Ok nc 7.3E-01 nc

Martcozeb 3.0E-U2 h 3.0E-02 r 0 Z.3E*03 nc 6.1E+04 nc 1.1E+OZ nc 1.1E+03 nc

Maneb 5.0E-03 i 5.DE-03 r 0 3.9E+02 nc 1.0E+04 nc 1.81E+01 nc 1.8E+02 nc

Hanganese and c°{qxRanCls 1.0E-01 h 0 7.8E+03 nc Z.OE+05 nc 3.rE+03 nc

Mephosfolan 9.0E-05 h 9.0E-05 r 0 r. OE+O0 nc 1.aE+OZ nc 3.]E-01 nc ].]E+O0 nc

Mepiquat 3.0E-02 i 3.DE-02 r 0 2.3E+03 nc 6.1E+04 nc 1.1E+02 nc 1.1E+03 nc

Plercury and compounds (methyt) 3.0E-04 i 0 2.3E+01 nc 6.1E+02 nc 1.1E+01 nc

Key to Footnotes: i=IRIS h:HEAST e:ECAO x=WITHDRAt_N r=ROUTE-TO-ROUTE t=TOKZCITY EQUIVALENCE ce=CANCER nc-NONCANCER sat=SOIL SATURAT%ON eaX--_!AXIIIJN LIMIT



Region IX Preliminary Remediation Goals (04/02/93)

CONTAMINANT TOXICITY VALUES f PRELIIIIINARY REMEDIATION GOALS (PRGS)

0 __Y ' oSF oRfD iSF iRfD ,, V Residential Industrial Ambient Air TapWeter

1/(q/kg-d) (q/kg-d) 1/(q/kg-d) (q/kg-d) I 0 Soil (mM/kg) Sot& (q/kg) (q/iai) (uglt)

I c
I--

Mercury and compounds (inorganic) 3.0E-04 h 8.6E-05 h I 0 2.3E+01 nc 6.1E+02 nc 3,1E-01 nc 1.1E+01 nc

Merphos 3.0E-05 i 3.0E-OS ri 0 2.3E+00 nc 6.1E+01 nc 1.1E-01 nc 1.1E+00 nc

Herphos oxide 3.0E-05 i 3.0E-05 ri 0 2.3E+00 nc 6.1E+01 nc 1,1E-01 nc 1.1E+00 nc

Metataxyt 6.0E-02 i 6.0E-02 r I 0 4.re+03 nc 1.0E+05 max 2.2E+02 nc 2.2E+03 nc

Methacrylonitrite 1.0E-04 i 2.0E-04 hi 1 5.eE+O0 nc 8.1E+00 nc 7,3E-01 nc 1.3E+00 nc

Methamidophos 5.0E-05 i S.OE-O5 r I 0 3.s_+oo nc 1.0E+02 nc 1.BE-01 nc 1.8E+00 nc

Methanol 5.0E-01 i 5.0E-01 r I 0 3.9E+04 nc 1.0E+05 IBex 1.8E+03 nc 1.8E+04 nc

Methidathion 1.0E-03 i 1.0E-03 rJ 0 ?.8E+01 nc 2.0E+03 nc 3,6E+00 nc 3.7E+01 nc

Methomyt 2.5E-02 i 2.5E-02 ri 0 2.0E+03 nc 5.1E+04 nc 9.1E+01 nc 9.1E+02 nc

Methoxychtor 5.0E-03 i 5.0E-03 ri 0 3.9_+0z nc 1.0E+04 nc 1.8E+01 nc 1.8E+0_ nc

2-Methoxyethanol 4.0E-03 h 5.7E-03 ii 0 3.1E+02 nc 8.2E+03 nc 2.1E+01 nc 1.5E+02 nc

2-Methoxyethanot acetate 2.0E-03 h 2.0E-03 r I 0 1.6e+02 nc 4.1E+03 nc 7.3E+00 nc 7.3E+01 nc

2-Methoxy-S-nitroanitine 4.6E-02 h 4.6E-02 r 0 3.7E+01 ce 1.2E+02 ce 1,9_-01 ca 1.9E+00 ca

Methyl acetate 1.0E+Ot_ h 1.0E+O0 r 0 1.5E+04 eat 1.5E+04 sat 3.re+03 nc 3.TE+04 nc

Methyl ecrytate 3.0E-02 h 3.0E-02 r 1 1.1E+02 sat 1.1E+02 sat 1.1E+02 nc 2.3E+02 nc

g-Methytanftine (o-toiuidine) :>.4E-01 h Z.4E-01 r 0 r.lE+O0 ca 2.4E+01 ca 3.5E-02 ca 3.5E-01 ca

2-Methylanitine hydrochtoride 1.8E-01 h 1.8E ir1 r 0 9.5E+00 ce 3.2E+01 c8 4.71E-02 ca 4.7E-01 ca

Methyl chtorocarbonate 1.0E+O0 x 1.0E+O0 r 0 ?.aE+O& nc 1.0E+05 max 3.re+03 nc 3.TE+O/, nc

2-Methyt-4-chtorophenoxyacetic acid 5.0E-04 i 5.0E-04 r 0 3.9E+01 nc 1.0qE+03 nc 1.8E+00 nc 1.8_+01 nc

t.-(2-Hethyt-4-chtorophenoxy) butyric oci 1.0E-02 i 1.0E-02 r 0 ?.SE+O:> nc 2.0E+04 nc 3.7E+01 nc 3.TE+02 nc

2-(7-#ethyL-4-chLorophenoxy) propionJc a 1.0E-03i 1.0E-03r I 0 7.8E+01nc 2.0E+03nc 3.6E+00nc 3._401 nc
2-(2-Methyt-l,4-chtorophenoxy) propiotnic 1.0E-O_i 1.0E-03ri 0 ?.aa+01nc 2.0E+03nc 3.6E+00nc 3.7E+01nc
Methytcyctohexane 8.6E-O1r 8.6E-01hI 0 6.7E+04nc 1.0E+05mx 3.1E,03nc 3.1E+04nc
4,4'-#ethytenediphenyt isocyanate 5.7E-0/, r 5.ZE-06 hi 0 &.5E-01 nc 1.2E+01 nc 2.IE-02 nc 2.1E-01 nc

4,4,-gethyLenebisbenzeneamine 2.5E-01 h 2.5E {)1 r I 0 6.8E400 cm 2.3E+01 ce 3.4E-02 ca 3.4E-01 co

4,4'-#ethyLene bjs(Z-chtoroaniline) 1.3E-01 h 7.OE-O, h 1.:3E 01 h ?.OE-04 r I 0 1.3E+01 ca &.4E+01 ce 6.6E-02 c8 6.6E-01 ca

/,,4'-Methylene bis(N,N,-dimethyi)anitine 4.6E-02 i 4.6E 02 r { 0 3.7E+01 c8 1.2E+OZ co 1.9E-01 ca 1.91E+00 ca

MethyLene bromide 1.0E-O/ h 1.0E-02 r I 0 7.8E+02 nc 2.0E+04 nc 3.71E+01 nc 3.re+02 nc

14ethylene chloride 7.5E-03 i _OE07 i 1.6E-03i 8.6E-01hi 1 3.&E+01 ca 6.2E+01 ce 5.2E+00 ca 6.2E+00 ca

Methyl ethyl ketone 5.0E 027 h 2.9E-01 i I 1 5.2E+OZ eat 5.2E+02 Bat 1.0E+03 nc 1.1E+03 nc

t4ethy! hydrazine 1.1E+00 h 1.1E+00 r J 0 1.5E+00 ce 5.2E400 ce r. TE-03 ca 7._-02 ca

Methyl isobutyt ketone 5.0E-02 h 2.3E-02 hi 0 3.9E+03 nc 1.0E+05 max 1.0E+09 nc 1.8E+03 nc

Methyl methecrytate 8.0E-02 h 8.0E-02 r I 0 6.3E+03 nc 1.0E+05 max 2.9E+02 nc 2.9E+03 nc

Key to fe,_t_-tes: l-IRIS haHEAST e=ECAO x-WlTHDRAtdN r=ROUTE-TO-ROUTE t=TOXlCITY EQUIVALENCE FACTOR co=CANCER nc=NORCANCER sat=SOil SATURATION max=MAXIMUMLIMIT



Region IX Preliminary Rent.d|atlo_l Goats (04/02/93)

CONTAMINANT TOXICITY V_LUES J PRELININAR¥ REII_EOIA/ION GOALS (PRGS)

DRAF T oSF oRfD iSF iRfD ,, V Residentia[ !ndustria, Ambient Air Tap Water

1/(mg/kg-d) (mg/kg-d) 1/(mg/kg-d) (mg/kg-d) I 0 Soil (mg/kg) Soil (mg/kg) (ug/mS) (ug/[)

I c
I

2-Methy[-5-nitroanttine 3.SE-OZ h 3.3E-0 _- I 0 5.ZE+01 ca 1.rE*02 ca Z.6E-OI ca 2.6E+00 ca

Methyt parathion 2.5E-04 i Z.SE-O4 r I 0 2.0E+01 nc 5.1E+02 nc 9.1E-01 nc 9.1E+00 nc

2-Methy&phenc( 5.0E-02 z 5.0E-02 r 0 3._E+03 nc 1.0E+05 max 1.8E+02 nc 1.8E+03 nc

3*Methytphenot 5.0E-02 x 5.0E-02 r 0 3.9E+03 nc 1.0E+05 max 1.8E402 nc 1.BE+03 nc

4-#ethylpheno[ 5.3E-03 I 5.0E-03 r 0 3.9E+02 nc 1.0E+04 nc 1.8E+01 nc 1.8E+02 nc

Methyl styrene (mixture) 6.0E-03 I, 1.11E-02 h I 8.0E+03 nc 1.1E+04 nc &.2E*01 nc Z.4E+OI nc

Methyt styrene (alpha) 7.0E-02 ! 7.0E-02 r 1 1.]E+O] sat 1.]E+04 sat 2.6E+02 nc 5./,E+02 nc

Methyl tertbuty( ether (MTBE) 5.0E-O] e 1.Z_E-01 i 0 3.9E+02 nc 1.0E+04 nc 5.2E+02 nc 1.8E+02 nc

l_etotac[or (Oua[) 1.5E-01 i 1.'.iE-01 r 0 1.2E+04 nc 1.0E+05 max 5.5E+02 nc 5.5E*0] nc

Metribuztn 2.5E-02 i 2.!;E-02 r 0 2.0E+03 nc 5.1E*04 nc 9.1E+01 nc 9.1E+02 nc

Mirex 1.8E*00 h 2.0E-04 i 1.8E+00 r 2.0E-04 r 0 1.6E+O! ca 4.1E*02 ce 4.7E-03 ca 7.]E*O0 ca

Holinete 2.0E-03 i 2.0E-O] r 0 1.6E+02 nc &.IE+O] nc ?.]E+O0 nc 7.]E+01 nc

Mol_ 5.0E-03 h 5.0E-03 r 0 3.9E+02 nc 1.0E+04 nc 1.8E*01 nc 1.8E+02 nc

Honochtoramjne 1.0E-01 h 1.0E-01 h 0 7.8E+0] nc 1.0E+05 max ].rE+O? nc ].rE*O] nc

Ns(ed 2.0E-03 i 2.0E-03 r 0 1.6E+02 nc &.IE+03 m 7.3E+00 nc 7.3E+01 nc

NaPropemjde 1.0E-01 i 1.0E-01 r I 0 Z.BE+O] nc 1.0E+05 max 3.rE+02 nc 3.7E+03 nc

Nicker and compounds 2.0E-02 i 2.0E-02 ri 0 1.6E+03 nc 4.1E+0/, nc ?.3E+01 nc 7.3E+02 nc

Nicker refinery dust 8.4E-01 i I 0 1.0E-02 ce

Nicker subsutficle 1.ZE+O0 i I 0 5.0E-03 ce

Nitrapyrin 1.5E-03 x 1.5E-0] r I 0 1.2E+02 nc ].IE+O] nc 5.5E*00 nc 5.5E+01 nc

Nitrate 1.6E+00 i 1.6E+00 r I 0 1.0E+05 max 1.0E+05 max 5.8E+03 nc 5.81E*04 nc

Nitric Oxide 1.0E-01 i 1.0E-01 r I o 7.8E+0Snc 1.0E+05.mx ].rE*O2 nc 3.rE+OSnc
Nitrite 1.0E-01 i 1.0E-01 r I o r.8E+O] nc 1.OE+05mx ].rE+Or nc 3.rE+OSnc
2-Nitroani&ine 6.0E-05 h 5.3_-05 hI o _,._E+O0 m 1.21E+02 m 2.1E-01 nc 2.2E*00 nc

3-NitroanitJne 3.0E-03 o ].OE-O] ri 0 2.3E+02 nc 6.1E+0] nc 1.1E+01 nc 1.1E+OZ nc

4-NitroanitJne ].OE-O] o 3.OE-O] r 0 2.3E+02 nc 6.1E+0] nc 1.1E+01 nc 1.1E+OZ nc

Nitrobenzene 5.0E-04 i 5.71E-04 h 0 3.9E+01 nc 1.0E+O] nc 2.1E+00 nc 1.81[.01 nc

Nitrofurantoin 7.0E-02 h 7.OE-OZ r 0 5.5E+05 nc 1.0E+05 max 2.6E*02 nc Z.6E*03 nc

#itrofurazor,e 1.5E+00 h 9./,E+O0 h 0 1.1E+00 ca ].81E+O0 ca 9.1E-04 ca 5.7_-02 ca

Nitrogen dioxide 1.0E+O0 i 1.0E+O0 r 1 3.71E+0] nc 7.TE*03 nc

Nitroguanidlne 1.0E-01 i 1.1)E-01 r 0 ?.8E+03 nc 1.0E+05 mx 3.7E+02 nc 3. ZE+03 nc

4-Ni trophenot 0

2-Nitropropene 9.4E+00 r 5.7E-03 r 9.&E+O{, h 5.3_-03 i 1 9.1E-04 ca 4.4E+01 ca

Key to Footnotes: J-IRIS h=HEAST e=ECAO x=klITHDRAUN r=ROUTE-TO-ROUTE t=TOXI{:!TY EGUIVALENCE FACTOR ca=CANCER nc=NONCANCER sat=SOIL SATURATION mex=NAXZMUNLINIT



Region IX Preliminary Remediation Goats (04/02/93)

CONTAMINANT _q_J[,-,",',',',',',_Lr_ TOXICITY VALUES ] PRELININARY REMIEDIATIO# GOALS (PRGS)

oaf aRID iSF iRfO I V Residential Industrial Ambient Air Tap gater

1/(mN/kg-d) (mN/kg-d) 1/(mN/kg-d) (mg/kg-d) I' 0 Soil (mN/kg) Soil (mo/kg) (uglm3) (UN/L)
C

#-Nitrosodi-n-butyiamine 5.&E+O0 i 5.6E+00 i 0 3.2E-01 ce 1.1E+O0 ca 1.5E-03 ca 1.6E-02 ca

X Nitrosodiethanotamine 2.8E+00 i 2.8E+00 r 0 6.1E-01 ca 2.0E+O0 ce 3.0E-03 ce 3.0E-O? ca

N-Nitrosodiethylamine 1.5E+02 i 1.SE+OZ i 0 1.1E-02 ca 3.8E-02 ca 5.7E-05 ca 5.?E-OZ, ca

N-Hitrosodimethytamine 5.1E+01 _ 4.9E+0, i 0 3.3E-02 ce 1.1E-01ce 1.?E-C)& ca 1.7E-03 ca

N-Nitrosodtphenytamine &.9E-03 i 4.9E-0: _ r 0 3.5E+02 ca 1.2E+03 c8 1.?E+O0 ca 1.71E401 ca

N-Nitroso di-n-propytmine ?.OE*O0 i ?.OE+OI r 0 Z.4E-01 ca 8.LIE-01 ca 1.2E-03 ca 1.ZE-02 ca

N-Nitroso-N-methytethytamfne 2.2E+01 J 2.2E+01 r' 0 ?.?E-O2 ca Z.6E-01 ca 3.9E-04 ce 3.9E-03 ca

N-Nttroaopyrroiidine 2.1E+00 i 2.1E+0 i 0 8.1E-01 ca 2.7_+00 ca &.OE-03 ca 4.1E-O? ca
m-Nitrototuene 1.0E-02 t: 1.0E-02 r 0 7.8E+02 nc 2.0E+04 nc 3.?E+01 nc 3.TT+02 nc

p-Nitrototuene 1.0E-OZ I 1.0E-02 r 0 7.8E+02 nc 2.0E+04 nc 3.7E+01 nc 3._+02 nc
Norflurazon 6.0E-02 _ 4.0E-02 r 0

NuStar 7.0E-04 _ ?.OE-04 r 0 5.5E+01 nc 1.&E+03 nc Z.6E+O0 nc 2.6E+01 nc

Octebromodiphenyt ether 3.0E-03 ' 3.0E-03 r 0 2.3E+02 nc 6.1E+03 nc 1.1E+01 nc 1.1E+02 nc

Octehydro-1357-tetranitro-1357- tetrazoc 5.0E-02 i 5.0E-02 r 0 3.9E+03 nc 1.0E+05 mx 1.8E+02 nc 1.8E*03 nc

Octemthylpyrophosphoramtde 2.0E-03 h 2.0E-03 r 0 1.6E+02 nc &.IE+03 nc ?.3E+O0 nc 7.3E+01 nc

Oryzatfn 5.0E-02 i 5.0E-02 r 0 3.9E+03 nc 1.0E+05 mx 1.8E+02 nc 1.8E+03 nc

Oxadiazon 5.0E-03 i 5.0E-03 r o 3.9E+02 nc 1.0E+O_ nc 1.8E+01 nc 1.8E*02 nc

Oxemyt 2.5E-02 i 2.5E-02 r 0 2.0E+03 nc 5.1E+04 nc 9.1E+01 nc 9.1E+02 nc

oxyftuorfon 3.0E-03 i 3.0E-03 r 0 2.3E+02 nc 6.1E*03 nc 1.1E+01 nc 1.1E+OZ nc
Pactobutrazot 1.3E-02 i 1.3E-02 r 0 1.0E+03 nc 2.?E+O& nc 4.TE+01 nc 4.7E+02 nc

Paraquat 4.5E-03 i &.SE-03 r 0 3.5E+02 nc 9.2E+03 nc 1.6E+01 nc 1.6E+02 nc

Parathion 6.0E-03 h 6.0E-03 r 0 &.71E+02 nc 1.LIE+04 nc 2.2E*01 nc 2.LIE+02 nc

Pebutate 5.0E-02 h 5.0E-O? r 0 3.9E+03 nc 1.0E+05 max 1.8E+02 nc 1.8E+03 nc

Pendimethattn 4.0E-02 i &.OE-02 r 0 3.1E+03 nc 8.21E+04 nc 1.0E+Og nc 1.5E+03 nc

Pentabromo-6-chtoro cyctohexane 2.3E-02 h 2.3E-OZ r 0 ?.&E+01 ce 2.5E+02 ca 3.7E-01 ca 3.7E+00 ca

Pentebromdipbenyt ether 2.0E-03 i 2.0E-03 r 0 1.6E+02 nc &.IE+03 nc ?.3E+O0 nc 7.3E+01 nc

Pentachtorobenzene 8.0E-O_ i 8.0E-04 r 0 6.3E+01 nc 1.6E+03 nc 2.gE+oonc Z.9E*01 nc

Pentachtoronttrobenzene 2.6E-01 h 3.0E-03 i 2.6E-01 r 3.0E-03 r 0 6.6E+00 ca 2.L)IE+01 ca 3.3E-02 ca 3.3E-01 ce

Pentachtorophenot 1.2E-01 i 3.0E-02 i 1.2E-01 r 3.0E-O? r 0 1.&E+01 ca &.SE+01 ce ?.IE-OZ ca Z. IE-OI ce
Permethrtn 5.0E-02 i 5.0E-02 r 0 3.9[+03 nc 1.0E+05 mx 1.8E+02 nc 1.8E+03 nc

Phenmedipham 2.5E-01 i 2.5E-01 r 0 2.0E+04 nc 1.0E+05 mx 9.1E*02 nc 9.1E*03 nc
Phenol 6.0E-01 i 6.0E-01 r 0 &.?E+04 nc 1.0E+05 mix 2.2E+03 nc 2.ZE+04 nc

m-Phenytenediamine 6.0E-03 i 6.0E-03 r 0 &.TE+02 nc 1.ZE*04 nc 2.2E+01 nc 2.ZE*02 nc

Key to Fo_'-tea: i-IRIS h-HEAST e=ECAO xgUITHORAUN r=ROUTE-TO-ROUTE t=TOXICITY EQUIVALENCE FACTOR ca=CANCER nc=NORCANCER iltuSOIL SATURATION meX=NAXIHUH LIMIT



Region IX Preliminary Remediatfon Goals (04/02/93)

_ _'T TOXICITY VALUES PRELININARY REMEDIATION GOALS (PRGS)

CONTAMINANT

oaf oRfO iSF iRfD V Residentiat lndustriat Ambient Air Tap S/ater

1/(ag/kg-d} (mm/kg-d) 1/(ag/kg-d) (ag/kg-d) 0 SoJ ((mm/kg) SoJ [ (q/kg) (ug/m3) (ug/[)
C

p-Phenyt_iamine 1.91E-01 h 1._-01 r I 0 1.5E*04 nc 1.0E_05 mx 6.91E+02 nc 6.9E403 nc

Phenytmercuric acetate 8.0E-05 f 8.0E-05 r I 0 6.3E*00 nc 1.6E+02 nc 2.91E-01 nc Z.gE+O0 nc

Phenylphenol 1.9E-03 h 1.9E-03 r ] 0 8.8E*02 ca 3.0E*03 ce &.5E+O0 ca &.&E*01 ce

Phorate 2.0E-04 h Z.OE-04 r I 0 1.6E+01 nc &.IE+02 nc r.3E-01 nc 7.3E+00 nc

Phosmet 2.0E-02 i 2.0E-02 ri 0 1.6e+05 nc &.IE+04 nc 7.3E+01 nc 7.3E*02 nc

Phosphlne 3.0E-04 h 8._SE-06 h I 0 Z.3E+01 nc 6.1E+OZ nc 3.1E-02 nc 1.1E*01 nc

Phosphorus (white) 2.0E-05 i 2.0E-05 r i 0 7.3E-OZ nc

p-Phthalic acid 1.0E+O0 h 1.0E+O0 r I 0 3._E.03 nc

Phthatic anhydride 2.0E+O0 i 3-/E'02 hi 0 1.2E,02 nc

pictorem ?.OE-O2 i ?.OE-02 r_ 0 5.5E*03 nc 1.OE+05 mx Z.6E*02 nc 2.6E*03 nc

Pirimiphos-methyi 1.0E-02 i 1.0E-02 r 0 7.8E+02 nc 2.0E+04 nc 3.7'E+01 nc 3.7T+02 nc

Potybrominated bil_enyta 8.9E+00 h ?.OE-06 h 8.9E+00 r 7.0E-06 r 0 5.5E-01 ca 6.4E-01 ca 9.6E-04 ca Z.6E-01 ca

Polychtorinated bipherffta (PCb) ?.TT+O0 i 7.7E_00 r 0 2.2E-01 ca ?.&E-01 ca 1.1E-03 ca 1.1E-02 ca

Potychtorinated terphenyta (PCTs) &.SE*O0 e 4.5E*00 r 0 3.8E-01 ca 1.3E+00 cai 1.9E-03 ce I.gE-oz ca
Potynuclear aromatic hydrocarbons

Acenal_thene 6.0E-OZ _ 6.0E-02 r 1 3.6E+01 sot 3.6E+01 sat 2.ZE*02 nc 4.6E*02 nc

Anthracene 3.0E-01 i $.0E-01 r; 1 1.9_+00 sat 1.9E+00 sat 1.1E+05 nc 2.3E+03 nc

Benz [a] anthracene 5.8E-01 t 5.8E-01 r 0 2.9E+00 co 9.9E+00 ca 1.5E-02 co 1.5E-01 ca

Benzo[b]ftuorenthene 5.8E-01 t 5.8E-01 r 0 2.9E+00 ca 9.9E+00 ca 1.5E-02 ca 1.5E-01 ca

6enzo[k]ftuoranthene 5.8E-01 t 5.8E-01 r 0 2.9E+00 ca 9.9E+00 ca 1.5E-02 ca 1.5E-01 ca

6enzo[a]pyrene S.aE+O0 i 5.8E*0(3 r 0 Z.9E-01 ca 9.9E-01 cai 1.SE-O] ca 1.5E-OZ ca

Chrygene 5.8E-03 t 2.7E-02 r 0 2.9E+02 ca 9.9E+02 ce 3.2E-01 ca 1.5E*01 ca

Dibenziah)anthracene 5.8E*00 t 6.8E*00 r 0 2.9E-01 ce 9.9E-01 ca 1.3E-03 ca 1.5E-02 ca

Fiuoranthtme 4.0E-02 i 4.0E-02 r 0 3.1E*03 nc 8.2E+04 nc 1.5E*02 nc 1.5E+03 nc

Ftuorene /,.OE-02 i &.DE-O2 r 1 2.8E*01 sat 2.8E+01 eat 1.5E_02 nc 3.1E*02 nc

Ir_leno[1,Z,3-ccl]pyrene 5.8E-01 t 5.8E-01 r 0 2.9E+00 ca 9.9E+00 cai 1.5E-OZ ca f. SE-O! ca

Naphthalene 4.0E-03 i 4.9E-03 r 1 8.0E+01 sat e.o_*01 nt 1.5E.01 nc 3.1E*01 nc
Phenanthrene 1

Pyrene 3.0E-02 i 3.gE-OZ r I 0 2.3E*03 nc 6.1E+04 nc 1.1E+02 nc 1.1E*03 nc

Prochforaz 1.5E-01 i 9.0E-03 i 1.5E-01 r 9.0E-03 r I o ?.OE+O_ca 1.8E+04 cai 5.71E-02 ca 3.3E*02 ca

Prof(ura(fn 6.0E-03 h 6.0E-O] r I 0 _.rE.O_ nc 1.2E+06 nc 2;2E*01 nc Z.ZE*02 nc

Pro?eaton 1.5E-02 i 1.15E-02 ri 0 1.ZE*03 nc 3.1E*0/_ nc 5.5E*01 nc 5.5E*02 nc

Prometryn 4.0E*03 i 4.0E-OS r I 0 3.1E*02 nc 8.2E*03 nc 1.5E*01 nc 1.5E*02 nc

Key to Footnotes: f-IRIS h=HEAST e=ECAO x=IJITHDRAUN r-ROUTE-TO-ROUTE t-TOXICITY EQUIVALENCE FACTOR ca=CANCER nc=NONCANCER sat=SOIL SATURATION mmx=NAXII4UNLINIT



Region IX Preliminary Remediation Goals (04/02/93)

CONTAMINANT TOXICITY V _LUES PRELENINARYRENEDIATIONGOALS(PRGS)

j._l_ T oSF oRfO iSF iRfO V Residenti,[ industrial Ambient Air Tap Water._ 1/(mg/kg-d) (mg/kg-d) 1/(mg/kg-d) (ax:j/kg-d) 0 Soil (fag/kg) Soil (mg/kg) (ug/iR3) (ug/t)

Prormmide 7.5E-02 i 7.5E-OZ r 0 5.9E+03 nc 1.0E+05 mx 2.71E+02nc 2.r1E+03 nc

Propechtor 1.3E-02 i 1.3E-02 r 0 1.0E+03 nc 2.7E*04 nc &.TE+01 nc /,.rlE*02 nc

PropaniL 5.0E-03 i 5.0E-03 r 0 3.9E+02 nc 1.0E+04 nc 1.8E+01 nc 1.8E+0:_ nc

Propargite 2.0E-02 i Z.OE-02 r 0 1.6E*03 nc 4.1E+04 nc r.3E*01 nc r.3E*02 nc

Propargyt alcohol 2.0E-03 i 2.0E-03 r 0 1.6E+02 nc _,.1E+03 nc ?.3E+O0 nc 7.3E*01 nc
Propezine Z.OE-02 i Z.OE-02 r 0 1.6E+03 nc 4.1E+04 nc 7.3E+01 nc 7.3E*02 nc

Prophel/I 2.0E-02 i 2.0E-02 r 0 1.64E+03nc &.lE+04 nc T.3E+01 nc ?.3E+OZ nc

Propiconezote 1.3E-02 i 1.3E-02 r 0 1.0E+03 nc 2.7qE+04 nc &._E*01 nc 1.0E-09 nc

PropyLene glycol 2.0E+01 h 2.0E+01 r 0 1.0E+05 max 1.0E*05 mx r.3E*04 nc r.3E*O5 nc

Propytene glycol, monoethy[ ether ?.OE-01 h r. OE-01 r 0 5.5E*04 nc 1.0E*05 mx 2.6E*03 nc 2.6E*04 nc

Propylene glycol, monomethyi ether ?.OE-01 h 5.7E-01 i 0 5.5E+04 nc 1.0E+05 mx 2.1E+03 nc 2.6E+04 nc

Propytene oxide 2.&E-01 i 8.6E-03 r 1.3E-02 i 8.6E-03 i 1 6.6E-01 ce 2.91E-01 ca
Pursuit 2.5E-01 i 2.5E-01 r 0 2.0E+04 nc 1.0E+05 max 9.1E+OZ nc 9.1E*03 nc

Pydrin 2.5E-02 i 2.SE-OZ r 0 2.0E+03 nc 5.1E+04 nc 9.1E+01 nc 9.1E+02 nc

Pyridine 1.0E-03 i 1.0E-03 r 0 7.8E*01 nc 2.0E*03 nc $.6E*00 nc 3.71E*01 nc

ouimHl_OS 5.0E-04 i 5.0E-04 r 0 3.9E*01 nc 1.0E+03 nc 1.8E+00 nc 1.8E*01 nc

Ouinotine 1.2E+01 h 1.2E+01 r 0 1.&E-01 ca &.SE-01 ca ?.lE-O& ca 7.1E-03 ce

ROX(Cyctonite) 1.1E-01 i 3.0E-03 i 1.1E-£1 r 3.0E-03 r 0 1.5E+01 ce 5.2E+01 ce 7.7E-02 ca 7.7qe-01 ce

Resmethrin ].OE-02 i 3.0E-O? r I 0 Z.3E,03 nc 6.1E+04 nc 1.1E+02 nc 1.1E+03 nc

RonneL 5.0E-02 h 5.0E-02 r I o 3.9E+o3 nc 1.0E+05 max 1.8E*02 nc 1.8E+03 nc

,otenone 4.0E-03 i 4.0E-03 r I 0 3.1E+02 nc 8.2E+03 nc 1.5E+01 nc 1.5E+02 nc

Savey 2.SE-O_?i 2.5E-02 r I 0 2.0E+03 nc 5.1E+O& nc 9.1E+01 nc 9.1E+02 nc

Setenious Acid 5.0E-03 i 5.0E-03 r I o 3._,02 ne 1.0E+04 nc 1.B[,01 nc 1.8E,02 nc

Selenium 5.0E-03 i 5.0E-03 r I 0 s.ee,oz nc 1.0E,04 nc 1.8E*01 nc 1.8E+02 nc

Setenouree 5.0E-03 h 5.0E-03 r I 0 3.ge,o? nc 1.0E,04 nc 1.8E*01 nc 1.8E*02 nc

Sethoxydim 9.0E-02 i 9.0E-02 r I 0 ?.os*03nc 1.0E*05mx S.3E*02nc 3.3E*03nc
Silver and compounds 5.0E-03 i 5.0E-03 r I 0 s._,oz nc 1.0E,o& nc 1.8E+01 nc 1.8E*02 nc

Simazlne 1.2E-01 h 2.0E-03 h 1.ZE-01 r 2.0E-03 r I 0 1.6E*02 c& &.lE*03 cs 7.1E-02 ca 7.3E*01 ca

Sodium ozide 4.0E-03 i 4.0E-03 r I 0 3.1E+OZ nc a.2E+03 nc 1.5E+01 nc 1.5E*OZ nc
Sodium dlethytdlthiocerbamate 2.7E-01 h 3.OE OZ i Z.71E-01 r 3.0E-02 r I 0 6.3E+00 ce Z.1E+01 ca 3.2E-OZ ca 3.2E-01 ca

Sodium ftuoroacetate ?.OE-05 i 2.0E-05 r I 0 1.6E,00 nc &.lE+01 nc ?.3E-02 nc 7.3E-01 nc

Sodium metavanodate 1.0E-03 h 1.0E-03 r I 0 ?.8E+01 nc 2.0E+03 nc 3.6E+00 nc 3.re+01 nc

Strontium, stable 6.0E-01 i 6.0E-01 r I 0 4.7E,04 nc 1.0E+05 max 2.2E*03 nc 2.2E*O& nc

Key to Footnotes: t=IRIS h=HEAST e=ECAO x--ldlTHORA_Nr=ROUTE-TO-ROUTEt=TOXICITY EOUIVALENCEFACTORca=CANCERnc=NONCANCERsat=SOIL SATURATIONmmxzNAXIMUMLIMIT



Region IX Preliminary Remediation Goals (04/02/93)

CONTAMINANT TOXICITY VALUES PRELIMINARY REMEDIATION GOALS (PRGS)

DRAF T oSF aRiD iSF iRfD V Residential industrial Ambient Air Tap _/ater
1/(rog/kg-d) (rog/kg-d) 1/(rog/kg-d) (rog/kg-d) 0 Soil (rog/kg) Soil (rog/kg) (ug/a_) lug/I)

C

Strychnine 3.0E-04 i 3.0E-04 r 0 2.3E+01 nc 6.1E.02 nc 1.1E.00 nc 1.1E+01 nc

Styrene 2.0E-01 i 2.0E-01 r 1 1.3E.04 sat 1.3E.04 Slit 7.3E.02 nc 1.SE+OS nc

Systhane 2.5E-02 i 2.5E-02 r 0 2.0E+05 nc 5.1E+04 nc 9.1E.01 nc 9.1E+02 nc

2,3,7,8-TCOD (dioxin) 1.5E+05 h 1.5E+05 h 0 {: :'_1.1E-05 ca 3.8E-05 ca 5.ZE-08 ca 5.?E-O? ca
Tebuthturon 7.0E-02 i Z.OE-O2 r 0 5.5E+03 nc 1.0E.05 max 2.6E+02 nc 2.6E+03 nc

Temephos 2.0E-02 h 2.0E-02 r 0 1.6E+03 nc &.IE+04 nc 7.3E+01 nc Z.3E+O2 nc

lerbacit 1.3E-02 i 1.3E-02 r 0 1.0E+03 nc 2.71E+04 nc &.ZIE+01 nc 4.7E+02 nc

Terbufos ?.SE-05 h 2.5E-05 r 0 2.0E+O0 nc 5.1E+01 nc 9.1E-02 nc 9.1E-01 nc

Terbutryn 1.0E-03 i 1.0E-03 r 0 7.8E+01 nc 2.0E+03 nc 3.6E+00 nc 3.7E+01 nc

1,2,/,,5-Tetrachtorobenzene 3.0E-04 i 3.0E-04 r 0 2.3E+01 nc 6.1E+02 nc 1.1E+00 nc 1.1E+01 nc

1,1,1,2-Tetrachtoroethane ?.6E-O? i 3.0E-02 i 2.6E-02 i 3.0E-02 r 1 5.5E+01 ca 1.6E+02 ca 3.3E-01 ca 6.9E-01 ca

1,1,2,Z-TetrachLoroethane 2.0E-01 i 2.0E-01 i 1 8.3E+00 ca 2.7E+01 ca &.2E-02 ca 8.8E-02 cs

Tetrachtoroethytene (PCE) 5.5E-02 · 1.0E-02 i 2.0E-03 e 1.0E-02 r 1 6.5E-02 sat 6.5E-01 lat &.ZE+O0 ce 1.&E+O 0 ca

2,3,4,6-Tetrachloropheno[ 3.0E-02 i ].OE-O2 r 0 2.]E+03 nc 6.1E+04 nc 1.1E+02 nc 1.1E+0] nc

p,a,a,a-Tetrechlorotoluene 2.0E+01 h 2.0E+01 r 0 8.5E-02 ca 2.9E-01 ca A.3E-04 ca /,.3E-03 ca

Tetrachtorovinphos 2.4E-02 h 3.0E-02 i 2.aE-O2 r 3.0E-02 r 0 7.1E+01 ca 2.&E+02 ca 3.5E-01 cs ].SE+O0 ca

Tetraethytdithiopyrophosphate 5.0E-O/, i 5.0E-04 r 0 3.9E+01 nc 1.0E+O] nc 1.8E+00 nc 1.8E+01 nc

Tet rahydrofuran 1

Thattic oxide 7.0E-05 h Z.OE-O5 r 0 5.5E+00 nc 1.&E+O2 nc 2.6E-01 nc 2.6E+00 nc

Thallium acetate 9.0E-05 i 9.0E-05 r 0 ?.OE+O0 nc 1.8E+02 nc ].SE-01 nc ].3E+O0 nc

Thallium carbonate 8.0E-05 i 8.0E-05 r 0 6.]E.00 nc 1.6E.02 nc 2.9E-01 nc 2.9E+00 nc

Thallium chtoride 8.0E-05 i 8.0E-05 r 0 6.3E.00 nc 1.6E.02 nc 2.91E-01 nc 2.9E.00 nc

Thaitium nitrate 9.0E-05 i 9.0E-OS r 0 7.0E+O0 nc 1.8E.02 nc ].3E-01 nc ].]E+O0 nc

Thallium selenite 9.0E-05 i 9.0E-05 r 0 ?.OE*00 nc 1.81;.02 nc 3.3E-01 nc 3.3E+00 nc

Thallium sulfate 8.0E-05 i 8.0E-05 r 0 6.3E+00 nc 1.6E.02 nc 2.9E-01 nc 2.9E+00 nc

lhJobencerb 1.0E-02 i 1.0E-02 r o ?.SE*aZnc 2.0e.04nc S._E+01nc ].rE+o?nc
2-(Thlocyancmethytthio)- benzothiazoke ( 3.0E-02 _ 3.0E-OZ r 0 2.3E+03 nc 6.1E+04 nc 1.1E+02 nc 1.1E*03 nc

Thiofanox 3.0E-04 h 3.0E-04 r 0 2.3E+01 nc 6.1E.02 nc 1.1E+00 nc 1.1E+01 nc

Thiop_anate-methyt 8.0E-OZ i 8.0E-02 r 0 6.3E+03 nc 1.0E.05 mx 2.9E+02 nc 2.9E+03 nc
Thiram 5.0E-03 i 5.0E-03 r 0 3.9E+02 nc 1.0E+O& nc 1.8E+01 nc 1.8E+02 nc

Tin and coelxxaqds 6.0E-01 t 6.0E-01 r 0 &.rE+04 nc 1.0E+05 mx 2.ZE+03 nc Z.ZE+04 nc
Totuene Z.OE-01 _ 1.1E-01 h I 2.SE+OZ sat 2.8E+02 sat &.OE+O2 nc 9.3E+OZ nc

Key to Footnotes: i-IRIS h-HE&ST e-ECAO x=WITHDRAUN r=ROUTE-TO-R UTE t-TO) :ITY EOUIVALENCE FACTOR ca=CANCER nc=NONCANCER sat=SOIL SATURATION mex=MAXilgdM LIMIT



Reflion IX PretJmJrmry RemeclJetion Gos[s (04/02/93)

CONTAMINANT TOXICITY VALUES PRELIMINARY RENEDIATION GOALS (PRGS)

AF, _ oaf oRfO iSF iRfD V Residential lrOJstrJat Ambient Air Tap Water
D,_ l/(mglkg-d) (ag/kg-d) 1/(ag/kg-d) (fag/kg-d) 0 Soil (rag/kg) Soil (q/kg} lug/m3) (uglt)C

Toluene-Z,&-diemine 3.2E+00 h 3.2E+OU r 0 5.3E-01 ce 1.8E+00 ca 2.71E-03 ce 2.71E-OZ ce

Totuene-Z,5-diamine 6.0E-01 h 6.0E-01 r 0 &.71E+04 ne 1.0E+05 mx 2.2E+03 nc 2.2E+04 nc

Totuere-2,6-diamine 2.0E-01 h 2.0E-01 r 0 1.0E+04 nc 1.0E+05 max ?.SE+02 nc ?.SE+03 nc

loxaphene 1.1E+00 i 1.1E+O,I i 0 1.5E+O0 ca 5.2E+00 ce ?.6E-O] ca Z. TE-OZ ca

Tratomethrin 7.5E-03 i 7.5E-03 r 0 5.9E+02 ne 1.5E+04 nc 2.7E+01 nc 2.rE+O? nc

Triattate 1.3E-02 i 1.3E-02 r 0 1.0E+OS nc 2.71E+04 nc &.TE+01 nc &.rE+O? nc

Trlasuifuron 1.0E-02 i 1.0E-02 r 0 7.8E+0;_ nc 2.0E+O/, nc 3.7E+01 nc 3.rE+02 nc

1,2,&-Tribromobenzene 5.0E-03 i 5.0E-03 r 0 3.9E+02 nc 1.01E+04 nc 1.8E+01 nc I.SE+OZ nc

Tributy{tin oxide (TBTO) 3.0E-05 i 3.0E-05 r 0 2.3E+00 nc 6.1E+01 nc 1.1E-01 nc 1.1E*00 nc

2,&,6-Trichtoroanitine 3.&E-O? h 3.&E-O2 r 0 1.0E+09 ca 1.7E+02 ce ?.SE-Q1 ce 2.5E+00 ca

2,/,,6-Trichtoroanitine hydrochtoride 2.9E-02 h 2.9E-02 r 0 5.9E+01 ca 2.0E+02 ca 2.9E-01 ca 2.9E+00 ca

1,2,4-Trichtorobenzene 1.0E-02 i 2.6E-03 h 1 5.SE+O? sat 5.5E+02 sat 9.4E+00 nc 2.3E+01 nc

1,1,1-Trichioroethane 9.0E-02 h Z.gE-01 h I I 4.9E+01 aat 4.9E+01 act 1.0E+03 nc 1.5E+03 nc

t,l,2-Trichtoroethane 5.TE-OZ i 4.0E-03 i 5.6E-02 i 4.0E-03 ri 1 6.9E+00 sat 6.9E+00 sat 1.5E-01 ca 3.2E-01 ca

Trichtoroethytene (TCE) 1.1E-02 e 6.0E-03 e 6.0E-03 e 6.0E-03 rJ 1 3.4E+01 eat 3.4E+01 act 1.&E+O0 ca Z.SE+O0 ce

Trichtorofluoromethane 3.0E-01 i 2.0E-01 hI 1 4.1E+02 sat 4.1E+02 let 7.3E+02 nc 1.7E+03 nc

2,4,5-Trichtorophenol 1.0E-01 i 1.0E-01 r I 0 9.3E-01 sat 9.3E-01 sat 3.TE+OZ nc 3,_+03 nc

2,/,,6-Trfch&oropheno( 1.1E-02 i 1.1E-02 i I 0 1.5E+02 ca 5.LmlE+02ce ?.BE-01 ca ?.ZE+O0 ca

2,4,5-Trichtorof_enoxyacetic Acid 1.0E-02 i 1.0E-02 ri 0 7.8E+02 nc 2.0E+O/_ nc 3.71E+01 nc 3.7E+02 nc

2-(2,4,5-Trichtorophenoxy) propionic aci 8.0E-03 i 8.0E-03 ri 0 6.3E+02 nc 1.6E+04 nc 2.9E+01 nc 2.9E+02 nc

1,1,2-Trichtoropropane 5.0E-03 i 5.0E-03 ri 1 3.1E+02 set 3.1E+02 sat 1.8E+01 nc 3.8E+01 nc

i,2,3-Trichtoropropane 2.ZE+O0 e 6.0E-03 i 2.7E+00 r 5.0E-03 r I 1 3.1E+0: m aat ].1E+02 sat 3.2E-03 ca &.OE+01 ca

Ethyl acetate J 0

1,2,3-Trichloropropene 5.0E-03 h 5.0E-03 ri 1 3.0E+02 sat 3.0E+02 eat 1.8E+01 nc 3.8E+01 nc

1,1,2-Trichtoro-l,2,2-triftuoroethane 3.0E+01 i 8.6E+00 hi 1 &.IE+02 let &.IE+O2 sat 3.1E+04 nc 7.8E+04 nc

TridJphane 3.0E-03 i 3.0E-03 r I 0 2.3E+02 nc 6.1E+03 nc 1.1E+01 nc 1.1E+02 nc

Triethylamine 2.0E-03 r 2.0E-03 i I 1 2.2E+02 nc 3.OE+O;! nc ?.3E+O0 nc 1.5E+01 nc

Trifluralin ?.ZE-03 i 7.5E-03 i Z. ZE-03 r 7.5E-03 r I 0 2.2E+02 ca 7.4E+OZ ca 1.1E+00 ca 1.1E+01 ca

Trimethy[ ldloslahate 3.ZE-02 h 3.ZE-02 r I 0 &.6E+01 ca 1.5E+02 ca 2.3E-01 ca 2.3E+00 ca

1,3,5-Trinitrobenzene 5.0E-05 i 5.0E-OS r I 0 3.9E+00 nc 1.0E+OZ nc 1.8E-01 nc 1.8E+00 nc

TrJnltropheoylmethytnttramine 1.0E-O? h 1.0E-02 r I 0 7.8E+02 nc 2.0E+O/, nc 3.7E+01 nc 3.71[+02 nc

2,4,6-trJnftrototuene 5.0E-04 i 3.OE-_?. i I 0 3.4E+03 ca 1.1E+04 ca 2.8E-01 ca 1.rE+O? ca

Key to 'a: i=iRIS h=HEAST e=ECAO x--_IITHDRAWN r=ROUTE-TO-_OUTE t=1_ -v EQUIVALENCE FACTOR ca=CANCER nC=NONCANCER sat=SOiL SATURATIOP '- --iqAXIHUN LIMIT



Region IX Preliminary Remedtation Goals (04/02/93)

CONTAH]NANT TOXICITY VALUES PRELIMINARY RE#EDIATION GOALS (PRGS)

oSF oRfD iSF iRfD V Residential Industrial Ambient Air Tap Water

1/(_J/kg-d) (ntg/kg-d) 1/(rog/kg-d; (rag/kg-d) 0 Soi i (rog/kg) Soil (rog/kg) lug/m]) lug/l)
C

uranium (soluble salts) 3.0E-03 i 0 2.]E+OZ nc 6.1E+03 nc 1.1E+0_ nc

Vanadium 7.0E-03 h 0 5.5E+02 nc 1,4E+04 nc 2.6E+02 nc

Vanadium pentoxide 9.0E-03 i 0 7.0E+02 nc 1.8E+04 nc 3.3E+02 nc

Vanedy[ sulfate 2.0E-02 h 0 1.6E+03 nc 4.IE+04 nc 7.3E+02 nc

Vanadium sulfate 2.0E-02 h 0 1.6E+03 nc &.IE+04 nc 7.3E+02 nc

Vernam 1.0E-03 i 1.0E-03 r 0 7.8E+01 nc 2.0E+O3nc 3.6E+00 nc 3.7E+01 nc

Vinciozolin 2.5E-02 i 2.5E-02 r 0 2.0E+03 nc 5.1E+04 nc 9.1E+01 nc 9.1E+OZ nc

Vinyl acetate 1.0E+O0 h 5,7E-02 i 0 7.8E+04 nc 1,0E+05 mx Z. IE+OZ nc 3.7E+04 nc

vinyl chloride 1.9E+00 h 3.0E-01 h 1 1.1E-01 ca Z.OE-01 ca 2.81E-OZ ca 2.8E-02 ca

Warfarin 3.0E-04 i ].OE-04 r I 0 2,3E+01 nc 6,1E+OZnc 1.1E+00 nc 1,1E+01 nc

m-Xyiene 2.0E+O0 f Z.OE-01 x 1 9.9E+01 sat 9.91E+01 sat 7.3E+02 nc 1.9E+03 nc

o-Xyiene 2.0E+O0 i 2.0E-01 x 1 9.9E+01 sat 9,9E+01 sat ?.3E+02 nc 1,9E+03 nc

p-Xylene 8.6E-Og r 8.6E-02 x 1 9.9E+01 sat 9,9E+01 Sat 3.1E+02 nc 6.6E+02 nc

Xylene (mixed) 2.0E*O0 i 2.0E-01 r 1 9.9E+01 sat 9.9E+01 set Z.3E+02 nc 1.9E+03 nc

Zinc 3.0E-01 i 0 2.3E+04 nc 1,0E+05 max 1,1E+04 nc

zinc phosphide 3.3E-04 i 0 2.3E+01 nc 6,1E+OZ nc 1.1E+01 nc

Zineb 5.0E-02 i 5.0E-02 r 0 3.91E+03 nc 1,0E+05 mx 1.8E+02 nc 1.8E+03 nc



Federal Maximum Contaminant Levels 40 CFR §141.11 and §141.12

(i July 1992}

_m,am._ rndl_ per kt(w _ mm
: _ ma*

(el Chlorwulmar,_
......................................................... _ 0.06 Enann (1.2.3.4.10. 10-meaak=_4_o-4. 7- I (&) Cl'¢onrmtw_ }_lgaem:

Bllrltm_ 1 1 _s.4. 41.6.$.7.B.81-o_ 1.4- I ( 1.2.3.4.10.lO-hlxlCl_ll_D4.7-4_ 1A.

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::o.oio ,,_.,,,_-_._,,_,_-,,L..I o.ooo2 ,,,s.e.7....,-_,,_-,._,,_.
....................................... · OM _ (1.2.3.4.S.6-1_ I _ m_ 0.0_

L_._.::Z::ZZZ:ZZZ::::____:::Z__..o.,5 h.,,,,,._ ,m,, ...............................i 0_ _ ta*,_.,'--0.0O_ _ (1.1.1-Tric_2. 2-i3(8 [p- (¢) To_14 _ (Ult luna (_ thl
Nr_l_ (its N) ............................................._' .-.".'_ 10 meu's2s_w_] O_ht41r_ll............................... 0.1 C_ O_

Setm-m_m...................................................... _ 0.01 Tox,l,!_ene (C,dd,dC1.-T(_lwm:a_c_k_'anateO I _Qr_k_!mti_,l_,

(I=) 2._clrnDnene' 67-,60 _ cr_llcl:l} ..................JJ 0.0050.1 ('-v._TfOrmll-.._l_ Ir_ (ctl_ 0.10

................................. 0.01
(c) Total _ (_e sum o_ _ _n-

c_zlmm._ of Dmmoa_¥ommeu_ne. _wo- t

State of California Maximum Contaminant Levels California Code

of Regulation Title 22 §64435 and §64444.5 (10 July 1992)

Maximum Contaminant Ltvcls Ma.ximull3 Contaminant L_vets

Orgamc Chem_c_s Inorganic Chem'ca_s

Contaminant Con_ttutnt . l.,tvet, mgll

CortJttl_LI Lg'vtl, mg/l Alu,manure 1.
(a) Chlorinated Hych'oc:arbons _c 0.05

E_dr_ ......................................... 0.0002 Bm'mm 1.
L.ina_c ........................................ 0.004 C_LmJmm 0.010
Methoxl,'chior ..................................... 0.1 _..,-u_--m._. _,.,_.,n, 0.0_
Toxspn*ne ....................................... 0.G3S 0.05

b_ C_lax'_'_ _h4"-_ox,.'s :-. - ,, ,v,.,- , M eft"t_' u.u.u_
2,4-D ........................................... 0.1 Nitrate fas NC_) 45.
2A.S-TP Silvex ................................... 0.01 Selemum 0.01

Ic_ S.vn_heucs Silver 0.05
Atr_zme ' 0.003
B.e'n_n 0.0_
_ne ......................................... 0.001
Ci_oon Te_c, lorlde .............................. 0.0OO5
Cimt_ofia'an ....................................... 0.018

C'hl<_tane .................................... 0.0001
1_-Dibromo- 3-cMc_rc_ m_e ...................... 0.0002
1,4..-Dici_nz_e ............................... 0.00S
1,I-Dichloroemane ................................ 0.005
1.2-Di_ane ................................ O.(X)O5

c_- 1.2-D_Cb-kn'aethy len · ............................ 0.006
iran s-- t .2.-D _hlome _y tc'n e .......................... 0.01
I l-Dicht0ro_,dene ............................... 0.006

}2-Dict_,.,viow.ne ............................... 0.005
1.5-Dichkno_uucne ............................. 0.0005
Di(2-ethyhbex 5 I) ph',,halat_ ........................ 0004
Et.h y Ibeazen · ................................. 0.680

FJ.h y k"ne Dibr'orru cie ............................ 0.00002

,%fa.z,'muu,n
Conu;_ntnaru

Con.n_tu. etu LtveL mgl t

G]y_hosaXe ........................................ 0.7
Hc-ptach k:n' ........................................... 0.00(X) 1
He_mci3tc_ epou_ ..................................... 0.00001
Molmau_ .......................................... 0.02
M om_cnlotol:_r, zene ............................... 0.030
SU'nazme ............................................. 0010

1,122-Tcwac'_lorocmane ......................... 0.001 Enclosure {2)
Tcu-_cnkxr_mylene ............................... 0.005
Th.,otx-ncar_ ........................................... 0.07

t ,1.1-Tr_hloroe_ane .................................. 0.200
1.1 _-Tnchloroe_me ............................ 0.03...
Tnchloroe_y It-ne ................................ 0.005
Tn ch torol-hJ oromemane .................................. 0.15

, ..:__ -; .... . ............. 1'_
x,'m_ i CZ-2:..m:e "_ <

°X} lc'nc s ........................ 1.750
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MEMO RAND UM {_/'-//L/_

TO: Tim Smith

FROM: Artemis Antipas

DATE: July 14, 1993

SUBJECT: Tentatively Identified Compounds List for El Toro RFA

PROJECT' SCO70022.DV

The tentatively identified compounds (TICs) were analyzed by EPA Contract Laboratory

Program protocols; the reporting format also follows the protocols. A list of the TICS

reported for volatile and semivolatile analyses are available in the RFA project file. The

reported compounds are identified by retention time as well as a chemical name. Retention

time is the time it takes the compound of concern to elute from the chromatographic column

used for the analytical run. Tracking by retention time is particularly useful for compounds

labeled as "unknown." TICs are identified by comparison of the individual compound

spectrum to a library of about 50.000 _peetra a_ onnn.qextto enmnnrienn tn qtandarrl' - · .... rr '_

compounds analyzed during the same analytical sequence as is the case for the target

compound list. Thus, the identification and quantification of the compounds are qualified

with N and J, respectively. 'J' qualifier indicates an estimated amount while 'N' indicates

tentative identification.

The tentatively identified compound list has been reviewed and corrected for laboratory and

field blanks per EPA functional guidelines. The tentatively identified compounds for

volatiles and semivolatiles detected for E1 Toro, though labeled "unknown" at large, are

expected to be fuel, oil, and grease components. This is indicated by the continuous

retention time distribution of the peaks and the lack of specificity with regard to chemical

functionality. Fuel, oil, and grease components at large are hydrocarbon chains of a wide

range of molecular-size distribution; thus, the observed TIC peaks show a continuous range

of retention times as the range of hydrocarbon molecules is expected to elute in a continuous

File name: RFATICS.FIN



manner based on the increasing size of the chains. Also, these molecules lack specificity in

that they do not have a functional group (e.g., alcohol, ester, amine) that is distinct from a

generic hydrocarbon structure. Thus, this lack of specificity in the structure leads to the

widespread 'unknown ' label. This observation is further supported by total petroleum

hydrocarbon, diesel, and gasoline analyses, which show detects in the areas where the TICs

are reported. Further analyses of the TIC spectra preserved in the laboratory fries is

possible; more information can be obtained without reanalysis of the samples. However, this

further search is not expected to affect site decisions in view of the existing hydrocarbon

data, so no further evaluations are recommended.
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